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PREFACE 


SECOND EDITION. 


‘Tux following pages were first written in the belief that 


the time had arrived to claim for mechanics, as applicd to 
therapeutics, recognition as an independent branch of 
modern science. ‘To distinguish mechanical therapeutics, 
the term Orthopraxy was adopted; but I distinctly avowed 
orthopraxy to be the helpmate of, not the substitute for, the 
Surgeon and physician. I am grateful to say that my hope 
Of finding this acknowledged has been crowned by success; 
for although scarcely four years have passed since the 
Publication of the first edition of this work, it has fonnd a 
welcome among the practitioners of Germany, France, and 
America, whilst even in England, where novel ideas are 
more slowly accepted, the work has met at the hands of 
the Medical Profession with a most gencrous reception. 
‘The most flattering proof, however, that my efforts to 
ive an impulse to the study of orthopraxy have had a 
good result is to be found in the exhaustion of a large 
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edition of this work in the short spnee of two years, and 
the demand for a fresh issue. In preparing this I have 
striven to add to the practical character of the book by the 
introduction of such suggestions as may lead to the easy 
application and management of those mechanisms which 
are usually employed in the treatment of deformities, de- 
bilities, or deficiencies of the human body; whilst new 
matter has been added, so as to bring fully down to the 
present period the subject upon which the work professes 
to treat. 

It would be an act of ingratitude to issue a second edition 
of * Orthopraxy’ without offering my sincere thanks to 
the Medical Profession for their unvarying appreciation af | 


my efforts to give scicntific value to the adaptation alii 
mechanical appliances ; and it is impossible to refrain from 
acknowledging the great impulse orthopraxy has received 
from the honour which Her Majesty the Queen, the late 
Prince Consort, and His Royal Highness the Prince of 
Wales, have done the subject by accepting from time to 
time copies of my writings. 


56, Wrevotr Sraser, Cavexpisn Sqrarr, W.; 
May, 1868. 
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FIRST EDITION. 


Tx this handbook an attempt has been made to bring 
together, in » systematic manner, and with reference to o 
special object, four works, which I have published at 
different periods.* 

Some things have been modified, many added, and all 
Pécast, 80 that the book is not so much a renovation or 
Teprodnetion as a new work. 

The object undertaken is that of claiming for Mechanical 
‘Therapeutics recognition as an independent branch of the 
healing ert, and showing, by reference to the gradual but 
Perfected development of mechanical science in its relation 
to the treatment of deformities, deficiencies, and debilities 
Of the human frame, how just a ground exists for advancing 


ud Application.” 1855. 
claws, combined with Mecha 
viel rai, for the Troaterent of Spinal Curvature and other 
Deformities." 
PE pIGaedest Apptances necessary for the Treatment of Defor 
malties,’ 1862. 
“Description of = New Artificial Leg invented by Dr, Bux, of America.” 
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INTRODUCTION. 


Tx the following pages it will be my endeavour to 
describe the various mechanical appliances which have 
been found useful for the relief or removal of deformities, 
certain debilities, and numerous deficiencies, both con- 
genital and accidental, of the human frame ; also, to treat 
ofthe principles which govern the construction of these 
appliances and their adaptation to the different kinds of 

* deformity, debility, and deficiency which may be alleviated 
by mechanical assistance : thas making this book a manual 
‘of mechanical therapeutics. I venture to claim for me- 
chanics, as applied to therapeutics, recognition asa distinct 
branch of the art and science of medicine; and fecl myself 
justified in doing so, not only from the large extent to 
which mechanics are needed, and the not unimportant 
purt which they play in therapeutics, but also from the 
fact that mechanical therapeutics heing now susceptible of 
rednetion to rule and method, they may be rightly re. 
garded as a science as well as an art. Further, I would 
Urge that the practice of mechanical therapeutics is a 
special craft. 

I—Prior to a knowledge of subcutaneous tenotomy, 
wicchiatieal means were almost alone available for the 
treatment of deformities, as they are now the sole method 

1 
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which cau be had recourse to for the treatment of many 
debilities and of all deficiencies. Stromeyer’s great dis- 
covery and its application to elubfoot, while largely 
extending the power of the surgeon in relieving defor- 
mities, gave an immense impulse to the study of me- 
chanical therapeutics. The increased facilities afforded 
by the operation for the treatment of many deformities, 
would have proved to a great extent nugatory, if they had 
not been accompanied by increased skill and ingenuity im 
devising the mechanical means necessary to secure ite 
fullest benefits, Moreover, the almost universal adoption 
of subcutaneous tenotomy, and the consequent greater 
attention given by surgeons to the relief of deformities, 
were accompanicd by a corresponding developement of 
mechanical therapeutics. Subcutancous tenotomy in one 
sense limited the field of mechanical therapeutics, as it 
brought within the sphere of operative surgery many 
lesions previously held to be amenablealone to mechanical” 
appliances, Butin another and juster sense the operation 
extended the arena of mechanical therapeutics, by giving 
to them an increased and increasing utility. 

‘The conditions are still numerous where mechanical aid 
is the sole or principal resource of the physician or sur 
geon, To enumerate these conditions would be to write 
a synopsis of the greater portion of this book. It will be 
suflicient to mention in this place distortions of the spine, 
hernia, and deficiency of the extremities, whether arising 
accidentally or from operation. 

It cannot now be doubted that the successful treatment 
of spinal curvature is impossible without mechanical aid_ 
Attempts to invigorate the systom, and so uudirectly the 
yielding spine, cither by medications or change of elimate, 
or regulated gymnastics ; section of the muscles (of all 
methods of treatment the least rational and justifiable), 
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ticularly, would do well to take into consideration ; sinee, 
with the assistance of such a wooden leg, soldiers and 
sailora might he enabled to discharge most of the common 
duties of the service, instead of being dependent, as they 
now are, from the moment they are deprived of » natural 
leg."* The late Mr. Teale, of Leeds, snggested an impor- 
tant modification in the manner of performing amputation, 
having direct reference to the adaptation of artificial limbs, 
He recommended a long and short rectangular flap 7 and 
commenting upon the methods of operating usually 
adopted, he wrote :—‘ In imputing general imperfection of 
stump to the circular and double flap transfixion methods, 
I shall perhaps be opposed by most surgeons who have 
amputated frequently. Each will be ready to say that he 
is in the habit of making execllent stumps, and, indeed, 
such was my own feeling in reference to these operations 
performed by myself, But, when the subject is com 
sidered more closely, we may ask ourselves whether a 
stump is to be regurded perfect merely because it ix of 
seemly form, and not offensive to the sight. We ought 
further to inquire whether it is ndupted to locomotion, by 
being able to bear a considerable portion of the weight of 
the body on its end." 

The three illustrations which I have given of the appli- 
cation of mechanics to therapeutics, suggest also certain 
considerations of the importance of mechanical therapeutics 
socially, which might be advanced with propriety in sup- 
port of my argument for their recognition ss a distinct 
branch of the art and science of medicine. To replace » 
limb by artificial means is to make good a defect which 


* *Rosearchos into the Pathology and Troutment of Defvemitics in the 
Human Body.’ London, 1862. Page 79. 

+ ‘On Amputation by a Long and Short Rectangular Flap.” Londos, 
1818. Page 3. 
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noblest and best, but in = sad indulgence of that which i 
vicious and worst, History tells as frequently of infamous 
as illustrious deformed. Deformity, indeed, as a rule, is 8 
chronic source of discontent and unhappiness, and too 
commonly it gives occasion to petty insult, annoyance, 
negleet.* To relieve deformity is, therefore, to promote 
the welfare of community to « very appreciable aud nob 
unimportant extent. I have little hesitation in saying, 30 
great is the remedial power which science now bas af its 
command, that the time will come when deformity will 
be a rare evil among civilised nations. In the census of 
1851 for England and Wales, no less than 409,207 indix 
viduals were returned as deformed, Of these persons the 
astounding number of 90,277, nearly one fourth, resided 
in London. In the face of so great s population of dis 
torted people, the treatment of deformity becomes a social 
question of no trifling magnitude. Notwithstanding, how- 
ever, the great prevalence of the evil, my faith in the 
means which we now possess for contending with it is #0 
firm, that I confidently repeat the assertion that ultimately 
deformity will become comparatively rare in civilised 
communities. 

It will not, I trust, be considered impertinent on my 
part to remark, that the treatment of deformities has not 
yet passed into general medical practice, It is still fol- 
lowed almost exclusively as a speciality, ‘This appears to 
be to a large extent uncalled for. There is no sufficient 
reason why, in the majority of instances, every practitioner 
should not undertake the treatment of deformities as of 
any other lesions which come under observation in the 
ordinary routine of practice, There is abundant reason 


* Passing along Fleet Stroet shortly after this was written, T sar & 
Little deformed dwarf driven into w state of fury, painfal to witson, by the 
taunts of passing boys. 
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to anticipate, or, if too late to prevent, he strives to check 
the further development of, and to remedy, their evil 
results, He no longer endeavours to secure his end by # 
mere empirical use of mechanical force, but he tries to 
attain it by a just adaptation of the means at his command, 
founded upon a careful appreciation and accurate calenla- 
tion of the kind, direction, and amount of force required, 

The evils of an empirical system of mechanical thera 
peutics were shown, not only by the inefficiency or actual 
unfitness of the instruments fabricated for a given purpose, 
but also by the imperfection of their constraction. ‘They 
were commonly made either more complex than was 
necessary, or so simple as to be worthless; so heavy and 
cumbersome as to weary the body and act as a constant 
strain upon the muscles, or so light as to yield to the 
distortion, interposing no impediment to its aggravation. 
“Lightness” of an instrament is too often sought, even 
now, at the expense of more important properties. These 
evils were, and are, the necessary result of an insufficient 
knowledge of the lesions to be treated. The scientific 
mechanist constracts his appliances from an accurate esti- 
mate of the character and arrangement of the force needed, 
and of the strength of material required to meet the object 
he has in view. Hence he avoids on the one hand too 
great complexity, and on the other a deceptive simplicity, 
of construction. He economises his material, moreover, 
in the only manner in which economy can be legitimately 
carried out, that is, by using so much as may be needed 
properly to secure the end he would attain and no more. 
He thus combines the greatest efficiency with the greatest 
attainable lightness consistent with efficiency; and the 
indispensable qualities of the mechanism are not saeri- 
ficed to a meretricious parade of manipulation and elegance 
of finish. 








10 INTRODUCTION, 


{whether rightly or wrongly the fature will show) that 
mechanical therapeutics should be practised indey 

of surgical mechanics, and that the proper cultivation of 
the former will largely depend upon its emancipation from 
the latter. 

For the reasons which have been thus briefly stated, I 
claim, then, for mechanical therapeutics recognition a8 & 
distinct branch of the art and science of medicine, T 
venture, further, to adopt the term Onrnornaxy (p0be, 
straight, right; mpdsouv, to make) as a designation of 
this branch, The term was suggested several years ago 
as better calculated to convey the idea of treating deform 
ities by mechanical agency, and as more accurately 
expressing the wide and widening range of mechanics in 
therapeutics, than orthopedy (dp0dc, straight; watdiov, a 
child). The latter term, moreover, now inclades, and 
practically cannot be separated from, the surgical treat. 
ment of deformities. Further, orthopedy is aterm which 
cannot rightly be applied to the restoration of deficiencies, 
as for example of lost limbs or the reinforcement of de- 
Dilities, whether arising from muscular paralysis or from 
weakness of the tissucs, as in hernia. But, both the 
restoration of deficiencies and the reinforcement of debili- 
ties, as well as the relief or removal of deformities, may be 
included under the term orthuprary, without extending 
too largely the signification of the word. Indeed the 
deficiencies and debilities which may be relieved by me- 
chanical means, as they are for the most part directly or 
indirectly defects of symmetry, might perhaps be classed 
as deformities. Orthopraxy is not, perhaps, an euphonious 
word. It is, however, the least objectionable term which 
has occurred to me and most closely conveys the meaning 
which I am desirous to attach to it, It readily admits 
also of such modifications in its termination and in its 
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named deformity he styled eyphosis ; the second, lordosis; 
and the third, scoliosis. Dr. Adams remarks, however, 
that Hippocrates did not restrict the term scoliosis to 
lateral curvature, but sometimes applied it indiscriminately 
to the others. 

The observations of Hippocrates on the treatment of 
spinal curvature are of peculiar interest. 

“When the spine protrudes backwards, in consequence 
of a full,” he says, “ it seldom happens that one succeeds 
in straightening it.” He then refers to a popular method 
of attempting to straighten the spine, by saccussion on a 
ladder, which would appear to have been in vogue it 
his days. He states that this method was principally 
practised by those physicians who sought to astonish the 
mob— for to such persons,” he adds, “these things 
appear wonderful, for example, if they see a man suspended 
or thrown dawn, or the like; and they always extol such 
practices, and never give themselves any concern what- 
ever may result from the experiment, whether bad or 
good.” He characterises the physicians who follow such 
practices, “so far as he has known them,” as stupid, 
The device was an old one, and he gives great praise to 
the inventor, as well as to the contrivers of many other 
means of mechanical treatment, in the words I have 
already quoted. Further he did not despair, that if 
succuasion were properly gone about, the spine, in certain 
cases, might be thereby rectified’ But, for himself, he 
was ‘ashamed to treat all such cases in this way, because 
such modes of procedure arc generally practised by 
charlatans.” 

The cases in which succussion is likely to be of service, 
and the mode of performing the operation are next 
described, 2 

“Those cases in which the gibbosity is near the neck, 
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are less likely to be benefited by these suecassions with 
the head downwards, for the weight of the head and tops 
of the shoulders, when allowed to hang down, is but 
small; and such cases are more likely to be made straight 
by sncenssion with the feet hanging down, since the incli- 
nation downward is greater in this way. When the hump 
is lower down, it is more likely in this case that succussion 
with the head downwards should do good. If one then 
should think of trying succussion, it may be applied in 
the following manner. The ladder is to be padded with 
leather or linen cushions, laid across, and well secured to 
one another, to s somewhat greater extent, both in length 
and breadth, than the space which the man’s body will 
occupy; he is then to be laid on the ladder upon his 
hack, and the feet at the ankles are to be fastened at no 
great distance from one another, to the ladder, with some 
firm but soft cord; aud he is further to be secured, in 
like manner, both above and below the knee, and also at 
the nates; and at the groins and chest, loose shawls are 
to be put round in such a fashion as not to interfere with 
the effects of succussion ; and his arms are to be fastened 
along his sides to his own body, and not to the Indder. 
When yon have arranged these matters thus, you must 
hoist up the ladder, either to a high tower, or to the gable 
end of a house; but the place where you make the suc- 
cussion should be firm, and those who perform the exten- 
sion should be well instructed, so that they may let go 
their hold equally to the same extent, and suddenly, and 
that the ladder may neither tumble to the ground on 
either side, nor they themselves fall forward. But if the 
Indder be let go from a tower, or the mast of a ship 
fastened into the ground with its cordage, it will be still 
etter, so that the ropes run upon a pulley or axle-tree. 
Bat it is disagreeable even to enlarge upon these matters 
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and yet by the contrivances now described, the proper 
succussion may be made,” 

The following illustration representing the ancient mode 
of performing succussion is from Vidus Vidius, in the 
Venetian edition of Galen’s works. 


Fw. 1, 


If succussion be practised with the feet downwards, 
Hippocrates urges that care should be taken to fix the 
head and neck firmly, the trunk and legs being left free, 
except a loose ligature or two which would keep the latter 
in a Jine with the spine, and prevent the trunk swaying, 
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‘out of its place. “These matters,” it is said in concluding 
this part of the subject, “should be thus arranged, if 
recourse is to be had at all to succussion on a ladder; for * 
it is disgraceful in every art, and more especially in 
medicine, after much trouble, much display, and much 
talk, to do no good after all.” 

Hippocrates next proceeds to describe “ the structure of 
the spine,” which, he says, should be known, for this 
knowledge is requisite in many diseases.” He then 
fliscusses displacements backwards and forwards along the 
vertebrm, with dislocation, and their hopelessness; and, 
finally, he details a method of treating gibbosities by 
extension. A strong and broad board having an oblong 
furrow in it is fastened to the ground; or in place of the 
board, an oblong furrow is to be scooped out of a wall, 
about 2 cubit above the floor, or at a suitable height. 
“Then something like an oaken bench, of a quadrangular 
shape, is to be Inid along at a distance from the wall, 

thich will admit of persons to pass round if necessary, and 

> bench i is to be covered with robes, or anything else 

is oft, but does not yield much.” ‘he patient 
stoved or bathed with hot water, is to be 

stretolied upon the board on his face, the arms being laid 
bound to his body. Next “the middle of a 

which is soft, sufficiently Wroad and long, and 
composed of two cross straps of leather, is to be twice 
carried along the middle of the paticnt’s breast, as near 
the armpits as possible, then what is over of the thongs at 
the armpits is to be carried round the shoulders, and after- 
wards the ends of the thong are to be fastened to a piece 
of wood resembling a pestle; they are to be adapted to the 
Jength of the bench below the patient, and so that the 
pestle-like piece of wood resting against this bench may 
make extension. Another such bani is applied above the 
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knees and the ankles, and the ends of the thongs fastened 
to a similar piece of wood ; and another thong, broad, soft, 
and strong, in the form of a swathe, having breadth and 
length sufficient, is to be bound tightly round the lois, as 
near the hips as possible; and then what remains of the 
swathe-like thong with the ends of the thongs, must be 
fastened to the piece of wood placed at the patient’s feet, 
and extension in this fashion is to be made upwards and 
downwards, equally, and at the same time in a straight 
line. For extension thus made could do no harm, if 
properly performed, unless one sought to do mischief 
purposely.” The physician is further recommended to 
press the palm of the hand upon the hump while extension 
is being made; or a person may sit upon the hump, rising 
up from time to time, and letting himself fall back upon 
it. Or a foot may be placed upon the hump and the 
entire weight of the body brought gradually to bear upon 
it. Or better still, a lever may be used, one extremity of 
which is fixed in a hole in the wall, orin the piece of wood 
fastened in the ground. his lever is to be brought across 
the hump, # cushion being interposed, and pressed firmly 
down while extension is made. ‘These powers are easily 
regulated,” says Hippocrates, “so as to be made stronger 
orwenker ;? and he subsequently says that ke is accjuainted 
with no powers which are better and more appropriate 
than these. He further relates an unsuecessful; attempt 
to treat curvature with « bladder inflated with air, 

The following curious cut showing the mode of treating 
a deformed spine by extension, together with pressure 
upon the distorted part by means of a lever, is copied 
from a Latin translation of ‘ Oribasius et Heliodora de 
Machinamentes? included in a collection of sungical 
writings published in the sixteenth century 


* De Chirurgia scriptores optim quiqne veteris ¢b mpeentionss, plorique 
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A more wonderful chapter is not to be found in all the 
ancient works on surgery, than that on Cludfoot, in the 
treatise on ‘Articulations,’ hy Hippocrates, In it not 
only is the nature of the malformation correctly described, 


bat very sensible directions are given for remedying the 
deformity in early life. The chapter is as follows 

“ Wherefore, then, some of these congenital displace- 
ments, if to a small extent, may be reduced to their 


tm Germania antehac nem ofiti eunc primum in unum conjunct! volv 
Pgud, ML, Opllesiax ot Holiodoro do Machinamentis. Vido Vidio, 
Fioreatini Interprete. Cb. xxxv, De spins lucute. 
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natural condition; and especially those at the ankle-joint. 
Most cases of congenital clubfoot are remedial unless the 
declination be very great, or when the affection oceurs at 
an advanced period of youth, ‘The best plan, then, is to 
treat such cases at as carly a period as possible, before the 
deficiency of the bones of the foot is very great, and before 
there is any great wasting of the flesh of the leg. There 
is more than one variety of clubfoot, the most of them 
heing not complete dislocations, but impairments connected 
with the habitual maintenance of the limb in a certain 
position. In conducting the treatment, attention must be 
paid to the following points:—To push back and rectify 
the hone of the leg at the ankle from without inwards, and 
to make counter pressure on the hone of the heel in an 
outward direction, so as to bring it into line, in order that 
the displaced bones may meet at the middle and side of 
the foot ; and the mass of the toes, with the great toc, are 
to be inclined inward and retained 80; and the parts are 
to be secured with cerate containing a full proportion of 
resin, with compresses and soft bandages in sufficient 
quantity, but not applied too tight, and the turns of the 
bandages should be in the same direction as the rectifying 
the foot with the hands eo that the foot may appear to 
incline a little outwards; and a sole made of leather, not 
very bard, or of lead, is to be bound on, and it is not to be 
xpplicd to the skin ; but when you are about to make the 
last turns of the bandages, and when it is all bandaged, 
you must attach the end of one of the bandages that are 
used to the bandages applied to the inferior part of the 
foot on the line of the little toe, aud then this bandage is 
to be rolled upwards in what is considered to be a sufficient 
degree to above the calf of the leg, so that it may remain 
firm when thus arranged—in a word, as if moulding a wax 
model, you must bring into their nataral position the 
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parts which were abnormally displaced and contracted 
together, so rectifying them with your hands, and with the 
bandaging in like manner, as to bring them into their 
position not by force, but gently, and the bandages are to 
be stitched so as to suit the position in which the limb is 
placed, for different modes of the deformity require different 
positions; and a small shoe made of leather is to be bound 
on externally to the bandage, having the same shape as 
the Chian slipper. But there is no necessity for it if the 
parts be properly adjusted with the hands, properly secured 
with bandages, and properly disposed of afterwards. This 
then is the mode of cure, and it neither requires cutting, 
burning, nor avy other complex means, for such cases 
yield sooner to treatment than one would believe. How- 
ever, they are to be fairly mastered only by time, and not 
until the body has grown up in the natural shape; when 
meoourse is had toa shoe, the most suitable are the buskins, 
which derive their name from being used in travelling 
Hirough mind; for this sort of shoe does not yield to the 
foot, hut the foot yields to it. A shoe shaped like the 
Cretan is aleo suitable.” 

OF this remarkable description Dr, Adams has rightly 
said :*—“ Now it appears to me a lamentable reflection, 
#$ proving that valuable knowledge, after being discovered, 
may be lost again to the world for many ages, that not 
only did stibsequent authorities, down to a recent period, 
not add anything to the stock of valuable information 
which Hippocrates had given on the subject, but the im- 
portant knowledge which he had revealed to the profession 
came to be disregarded and lost sight of, so that, until 
within these last four years, falipes was regarded as one of 
the ‘opprobia medicinw:.’ ’” 

From the time of Hippocrates, about w.c. 500, to the 


© Op. rity vol ii, po O00. 
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sixteenth centary, the history of mechanical therapeutics 
isa blank. In this vast interval medicine was an extended 
commentary upon the writings of the father of physic, 
diversified by fantastic oriental conceptions. 

Tn the sixteenth century appeared Ambrose Paré’s 
"Compendious Way of Chirurgery” Paré was a man of 
eminent mechanical genius. He, indeed, has drawn in 
outline an almost entire, although exceedingly crude system 
of mechanical therapeutics.* 

Tn his chapter on the cure of Ruptures (b. viii, ¢. xy), 
writing of those ruptures to which children are subject, he 
observes that “the chief of the cure consists in folded 
clothes, and Trusses and Ligatures artificially made.” He 
also relates the “notable history” of a priest who was 
“cured of a rupture by wearing a truss.” Of this case he 
remarks :— It is most worthy of observation and admira~ 
tion that Nature, but a little helped by Art, healeth 
diseases which are thought incurable.” And he adds with 
singular justness : The chief of the cure consists in this, 
that we firmly stay the gut in its place.” He illustrates 
his observations by two drawings, showing the form and 
adaptation of a single and double truss. 

Notwithstanding Paré’s apt appreciation of the pre- 
eminent value of mechanical support in the treatment of 
ruptures, he supplemented trusses and ligatures with 
sundry absurd medicinal applications, which form a curious 
example of the fantastic physic of his day. He advises the 
use of a complex astringent fomentation and eataplasm 
in the case of children: and he alsorecommends a rapture- 
plaster of multifarious constituents. He relates also a 


* The works of that famoas Chirurgion, Ambrose Parey, translated ont 
of Latine, and compared with the French, by Thomas Johnson, London » 
Printed by B. C., and are to be sold by John Clarke, at Mercere Chappell, 
in Cheapeside, neare y¢ great Conduit, 1665. 
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method of cnre made use of, with excellent results, by a 
eertain surgeon “who deserveth credit’? This ingenious 
individual was accustomed to beat londstone into fine 
powder, and administer it to ruptured children in pap. 
He further anointed the rupture with honey, which was 
afterwards sprinkled freely with iron filings. This treat- 
ment was continued ten or twelve days, the rupture, in 
addition, being bound up with a truss or ligature “ as was 
fitting.’ The loadstone, it was presumed, “ by a natural 
desire of drawing the Iron, which is strewed upon the 
groin, joins to it the fleshy and fatty particles interposed 
between them, by a certain violent impetuosity, which on 
every side pressing and bending the looseness of the 
Peritoneum, yea, yerily adjoining themselves to it, in 
process of time by a firm adhesion intercept the passage 
and falling down of the gut or kall; which may seem no 
more abhorring from reason than that we behold the 
Loadstone itself through the thickness of a table, to draw 
fron after it any way.” 

The same surgeon was accustomed also to use another 
form of medicine for the cure of ruptures. He shut up 
red guails in an earthen pot, and reduced them to ashes in 
an oven. The ashes were given in pap to little children, 
“to those which were bigger,” in broth. 

‘The following formula for a Rupture-plaster is from the 
London Pharmacopmia for 1650.’"* 


Emplarteum ad Hersiam, 


B. Galt, 
Cypress-cones, 
Rind of pomegranates, 
Acacia, 





© See the Sydenham Society's edition of the works of Sydenbam vol, i, 
po aevit 
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Seeds of plantain, 
= bomvewort, 
crea, 
Acorn-cups, 
Yarcheid beans, 
Aristeloct (each kind), 
Bilberries, Ai Sa, 
Reduce to powder, and soak in vinegar of roses for four days, 
Roost aud dry. ‘Then uid of 


Comfrey (euch Kind), 
Horsetuil, 
Wond, 
Ceterch, 
Root of osmand roys! 
m» fern, bb 355 
Frankincense, 
Myrth, 
Aloe, 
Mastiok, 
Momms, a 3ijs 
Holo armoniag (washed in vinegar), 
Calanine, 
Litharge of gold, 
Dragon's blood, 4% ij 
‘Tar, 
Turpentine, 3vj: or quant, suff. 
Fiat emplastrem sec, art, 


Paré, in the sixteenth book of his work, devotes sevens 
brief chapters to “luxation of the spine or Back-bone,’” 
principally recapitulating the teachings of Hippocrates. 
Tn his directions “How to restore the Spine outwardly 


dislocated” (c. xvi), he varies in no essential particular 


from his great master. He differs only in setting aside 
the lever for the purpose of meking extension, using direct 
manual force, and in giving certain instructions for exert- 
ing pressure on the projecting portion of the spine. He 
adds, moreover, directions for the applications of splints 
to the back when the distortion has been reduced, He 
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teaches that the vertebrie being outwardly dislocated, the 
patient is to be laid upon a table, with the face downward. 
(Pig. 3.) ‘Then he is to be bound about with towels under 





the armpits, and shout the flanks and thighs, and by means 
wf these, extension is to be made, but not violently, 
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Unless extension be made, he observes, restitution is not 
to be hoped for. During the extension, pressure is to be 
made upon the projecting vertebre by the hands; but if 
pressure exerted in this manner fails to restore the pro- 
truded parts, then, he writes, “will it be convenient to 
wrap two picccs of wood, of four fingers long, and onc 
thick, more or less, in linon clothes, and so to apply one 
or each side of the dislocated vertebre, and so with your 
hands to press thom against the bunching forth vertebre, 
until you force them back into their seats, just after the 
manner you sce it before delineated,” 

After the yertebre: have been restored to their normal 
position, he recommends that splints or plates of lead, 
“neatly made for that purpose,” should be bound along 
cach side of the spine, and worn for a long time, the 
patient being kept on his back in bed. 

‘The twenty-third book of Paré’s work is devoted to the 
means and manner of repairing or supplying the natural 
or accidental defects or wants in man’s body, This book 
is divided into thirteen chapters. The first chapter is 
entitled, “ How the loss of the natural or true eye may be 
covered, hidden, or shadowed.” Paré prefaces the chapter 
by stating that, having treated at large in former books of 
Tumours, Wounds, Ulcers, Fractures, and Luxations, by 
what means things dissolved and dislocated may be united, 
things united separated, and supertluities consumed or 
abated, it remains for him to speak of the fourth office or 
duty of the Surgeon, which is to supply or repair those 
things that are wanting by nature, through the default of 
the first conformation, or afterwards by some mischance. 
If an eye be lost by mischance or any inflammation, the 
deformity, he says, may be covered by the following 
means:—If that when you have perfectly cured and 
healed the ulcer, you may put another eye artificially 
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made of gold or silver, counterfeited and enamelled, so 
that it may seem to have the brightness or gemmy decency 
of the natural eye, into the place of the eye that is so lost.” 
He gives figures of eyes artificially made showing both 
the inner and outer side. These eyes are lenticular 
shields, intended to be placed within the lids and rest 
upon the injared globe, aud they do not differ in any 
essential respect from those artificial eyes which have been 
lately brought to such wonderful perfection. 

Tf the patient, from whatever reason, cannot wear the 
eye so prepared, Paré recommends that a lenticular plate 
of iron, of the size of the eye when the lids are raised, be 
covered with leather and painted so ns to represent the 
natural eye. This plate is to be fixed over the defective 
eye, and retained in its place by a wire, “like unto 
woman's ear-wires,” covered with silk, and passing round 
the back of the head above the ear. He gives “the figare 
OF portraiture” of this piece of mechanism, 

‘The second chapter shows “by what means a part of 
the Nose that is ent off may be restored, or how, instead 
ofthe nose that ix cut off, another counterfeit nose may 
be fastened or placed in the stead.’ Paré gives directions 
for the fabrication of artificial noses, differing little from 
those found most useful at the present day. he artificial 
member ia to be formed of gold, silver, paper, or linen 
cloth glued together, and itis to be “so coloured, counter- 
feited, and made both of fashion, figure, and bigness, that 
it may as aptly as possible resemble the natural nose.” 
He further instructs that the nose is to be retained in its 
place by threads or laces passing round the head or 
attached tothe hat. He ingeniously suggests, moreover, 
that if the upper lip be also damaged the defect should be 
Ihidden by attaching 2 moustache to the artificial nose, 
He gives figures of both kinds of noses, 
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The third chapter treats very briefly of the fabrieation 
of artificial teeth. 

The fourth chapter is devoted to the “filling of 
hollowness of the palate.” ‘This is to be done, Paré 
advises, by filling the cavity of the palate with a plate of 
gold or silver, as thick as a French crown and a little 
bigger than the cavity itself. On the upper side of the 
plate a little eponge ie to be fastened, which, when 
moistened “with the moisture distilling from the beainy” 
becomes swollen, and prevents the plate falling down, He 
gives drawings of artificial palates 2 prepared, and also 
figures of another form of pulate, on the upper side of 
which is a button which may be turned by a pair of 
forceps, called a raven’s bill, so as to retain the plate in 
its proper position. 

Tn the fifth chapter an instrumdéut is described which 
being placed in the lower part of the mouth will enable 
those who have lost a part or the whole of the tongue te 
speak. 

The sixth chapter briefly hints in what manner defects 
of the face, arising from the erosion of pestilent carbuncle, 
or ulcerated cancer, or deficiency of the lips from wounds, 
may be hidden. 

In the seventh chapter the means for remedying 
deficiencies of the ears are pointed out, and the fubrica- 
tion of an artificial ear made of leather or of paper glued 
together, and carefully painted to represent the natural 
organ, is described. 

Chapterthe eighth is entitled“ Of amending the deformity 
of such as are crook-backed.” The bodies of many, Paré 
writes, especially young maids or girls, “ by reason that 
they are more moist and tender than the bodies of boys,” 
are made crooked in process of time, especially by the 
wrenching aside and crookedness of the back bone. ‘The 
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original vice may be congenital or due to misfortune, But 
above all, he insists, it is owing “ to the unhandsome and 
indecent situation of their bodies, when they are young 
and tender, either in carrying, sitting or standing (and 
especially when they are taught to go to work), suluting, 
Sewing, writing, or in doing any such like thing.” Further, 
Paré writes :—“I may not omit the occasion of crooked- 
hess that happens seldom to the country people, but is 
tuch incident to the inhabitants of towns and cities, 
which is by reason of the straightness and narrowness of 
the garments that are wora by them, which is occasioned 
by the folly of mothers, who, while they covet to have 
their young daughters’ bodies so small in the middle as 
tay be possible, pluck and draw their bones awry, and 
make them crooked.” 

As a remedy for crookedness of the spine, Paré recom- 
mends breastplates of iron pierced with numerous holes to 
make them lighter, and lined with bombaste so that they 
may not chafe the body. These plates form apparently a 
Gorset in which the patient is to be laced. If the body 
has not arrived at its full growth, new plates are to be 
fitted every three months, otherwise “by the daily afflux 
Of matter” the patient would become worse, The plates, 
he adds, will do much good to persons already of full 
growtl, Heappends figures of the plates which are copied 
in the following woodents. (Figs. 4, 5.) 

Pure’s corset is the earliest picce of mechanism intended 
to be worn for the relief of a distorted spine, with which I 
am acquainted. 

Ti chapter the ninth is described certain mechanical 
ids not included in the arrangement of the present 
work. 

‘Chapter the tenth shows “ by what means the perished 
finietion or action of a thumb or floger may be corrected 





INTRODUCTION. 
and amended,” and a figure is given of “the 


the thumb, or any other finger that cannot be erected 
itself.” An “rector of the hand” is also figured. 

The eleventh chapter is headed “ Of helping those that 
are Vari or Vaigi, that is, crook-legged or crook- 
inwards or outwards,” J 

Vari, Paré says, are those whose fect are bowed or 
crooked inwards, his deformity is congenital, or else it 
arises because the child’s legs have not been suf 
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well swathed in the cradle, or because it has been carried 
tarelessly or not well looked after by the nurse when 
learning to walk, Vailgi are those whose legs are crooked 
or bowed outwards. This deformity arises from like 
gauses as the former. In both varus and valgus the bones 
are to be thrust into their normal position and retained 
there, otherwise they not being well established would slip 
back again. “They must be staid in their places,” writes 
Paré, “by applying collars, bolsters on that side where- 
unto the bones do lean and incline themselves; for the 
same purpose boats may be made of leather of the thick- 
‘Bess of a testone, having a slit in the former part all along 
the bone of the leg and also under the sole of the foot, 
that being drawn together on both sides they may be 
better fitted and sit close to the leg. And let this 
medicine following be applied all about the leg—R Thuris 
Mastich., Aloes, Boli Armeni, ana, 3j; Aluminis roch 
Tesinw pini sicew, subtilissime pulveris, au., 5iij; Farine 
Volat,, 3jiss; Album. Ovor. q. s., make thereof a medicine. 
You may also add a little turpentine, lest it should dry 
sooner or more vehemently than is necessary, But you 
must beware and take great heed lest that such as were 
of late varows or valgous should attempt to strain them- 
selves to go before that their joints be confirmed, for so 
the bones that were lately set in their places may slip aside 
again. And, moreover, until they are able to go without 
danger let them wear high shoes ticd close to their feet, 
that the bones may be stayed the better and more firmly 
in their places, but Ict that side of the sole of the shoe be 
Wdderlayed, whither the foot did incline before it was 
restored,” 


Paré adds two drawings of “The form of little boots,” 
‘whereof the onc is open and the other shut. 
“Chapter the twelfth shows “hy what means Arms, 
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Legs, and Hands, may be made by art, and placed instead 
of the natural Arms, Legs, or Hands that are ent off and 
lost.” The following illustrations are copies of Parés 
curious drawings of “an Hand made artificially of iron” 


aud of “the form of an Arm made of iron verie artify 
cially.” These pieces of mechanism, together with certam 
elaborate artificial legs, were made for Paré, “to his great 
cost and charges,” & most ingenious and exeellent 
Smith dwelling at Paris, who is called of those who know 
him, and also of strangers, by no other mame than the 


e 
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little Lorain,” With thoughtful care for the impoverished, 
Paré gives a drawing of “ wooden leg made for a poor 
man.” ‘This lez is the common and efficient wooden leg, 
with bucket receptacle, still in use. 

Chapter the thirteenth is “of amending or helping 
Tameness or halting,” and contains a description and 
figures of an elaborate crutch, with a reat for the foot and 
crots-har which supports the thigh, forming a kind of seat 
for the patient. 

Well-nigh five centuries elapsed before the important 
position which Paré assigned to mechanics in therapeutics 
was secured in practice, The mechanical ingenuity of the 
fourteenth and four succeeding centuries failed to give 
that development to his suggestions of which they have 
in the present century proved susceptible. 

Early in the seventeenth’ century Fabricius Hildanus* 
adapted the screw to straightening contracted joints. He 
made use of two splints joined together at one extremity 
by hinge. ‘The splints formed an angle, across which, 
near tle middle, extended a screw, by the aid of which 
the angle could be enlarged. This piece of mechanism 
elostly resembles Liston’s and Amesbury’s splints. He 
also describes a method of treating contraction of the 
Knee by means of a straight iron splint fitted to the back 
of the limb. About the middle of the splint is a screw to 
Which is attached « ring which encircles the knee. A pad 
is interposed between the knee and the patella, and by 
turning the screw the joint is drawn backwards towards 
its normal position. Hildanus describes, moreover, a 
method of caring, by mechanical means, contraction of the 


tngtrs, arising from burns. 
To 1656 Scultetus figured sundry splints for the treat~ 


* Obeervationam ef Curstionum Medico-chirargicarum centauria,’ 
1m, 
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ment of crooked limbs. He also describes an apparatis 
for extending a distorted spine, and subjecting the pro- 
truded portion to pressure by a lever. This mechanism 
was termed the Torquen, and it docs not differ exsentially 
from that drawn by Oribasins, of which a copy has been 
given in a previous page; but extension is made from the 
head of the patient. 

In the middle of the seventeenth century a method was 
in use of treating children suffering from distorted spine 
by suspension, so that oxtension was produced by the 
weight of the body, occasionally augmented by heavy 
substances attached to the fect. Splints of whalebone 
were aleo made use of for straightening the crooked back, 
Glisson* directs that the child be cunningly suspended by 
“swathing Bands, first crossing the Breast, and coming 
under the Armpits, then about the Head and under the 
Chin, and receiving the hands by two handles, so that it 
is a pleasure to see the Child hanging pendulous in the 
air, and moyed to and fro by the Spectators, Somme,” he 
adds, “that the parts may the more be stretched, hang 
Leaded Shoes upon the Feet, and fasten weights to the 
Body that the parts may the more cxsily be extended ta 
an equal length.” He further writes: “To straighten 
the trunk of the Body or to keep it straight they nsed to 
make Breast-plates of Whalebone put into two woolen 
Cloaths and Sewed together, which they so fit to the 
Bodies of the Children that they may keep the Backbone 
upright, repress the sticking out of the Bones and defend 
the crookedness of them from a further compression. But 
you must be careful that they be not troublesome to the 
children that wear them, and therefore the best way is to 
fasten them to the Spine of the Back with 9 handsome 
string fitted to that use.” 

* ‘De Rachidite,’ translated by N. Culpepper, 1651: 
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About the same period Arcweus deseribed a cumbersome 
apparatus for reducing clubfoot* and keeping the restored 
footin sito. The following is a drawing of the apparatus 
made use of by Arciens. 


hig. 8. 


Tt is instructive to compare this apparatus with one 
which [have recently had occasion to fabricate for a case 
of equino varus (Fig. 9). ‘The principles which govern the 
construction are the same; the mechanical ingenuity with 
which they are carried out, the addition of a lateral joint, 
and the substitution of a lateral lever in place of an un- 
bending arm alone differ. 

Tater in the fifteenth century, Isaac Mincius divided 
the sterno-cleido mastoid muscle for the cure of wry-neck. 
Nearly two centuries passed before the true value of this 
Operation was appreciated. 

Barly in the eighteenth century Heister+ made use of a 
‘T-shaped splint of thin steel for the treatment of spinal 
corvature. ‘This splint was fixed in its place by neck, 
shoulder, and pelvic straps 


* + De Corandia Valneribas,' 1653. 
7a. 
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About the middle of the same century appeared M- 
Andry's work on Orthopedy, which initiated a new epoch 
in the treatment of deformities. 


Fie. 9 


At this period almost all the mechanical appliances 
which have since been found useful in therapeutics had 
heen made use of by physicians and surgeons, although in 
a crude and unsatisfactory form, and with very indifferent 
success. They were based almost solely upon an empirical 
knowledge, and they were constructed in the sudest 
fashion. The mechanical treatment of distortion of the 
spine was little in advance of that described by Hippo- 
erates; and the treatment of club-foot was less advanced, 
Glisson’s corset of whale-hone was pretty much on a par 
for utility with Paré’s breastplate of iron, Of Heister’s 
cross-shaped spinal splint a learned writer bas justly said 
that it is a fair type of many such contrivances, very 
ingenious as far as mechanical idea is concerned; yet a 
patient who could wear this cross must be toleralily 
straight, for if very crooked he would infallibly be 
strangled.’”* 


* Soe an elaborate article “On the Treatment ef Deformities,’ 
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Mechanical extension was the chief method in use for 
the treatment of spinal curvature. Mechanical supports 
had been devised for the same object. Sundry forms of 
splints existed for the treatment, in conjunction with 
Dandaging, of deformities of the limbs; and the screw had 
een ingeniously applied to extend contracted joints. 
Mechanical shoes were also in use for the removal or 
relief of club-foot. If an eye were lost, it could be 
imitated ; if the ear were defective, the de might be 
Hidden; if the nose were wanting, an artificial one was 
forthcoming; if a limb were lost, a substitute could be 
procured; and if the walls of the body failed in any part, 
means were not wanting to strengthen them. But the 
erudity of conception was such, as well as the radencss 
of construction, at the time when Andry wrote, as to 
duce Tittle confidence in the mechanical treatment of 
deformities. 

The publication of M. Andry’s work was the com- 
Mencement of that systematic study of deformities which 
renilered a scientific application of mechanics to thera- 
Peutics, such as now exists, possible. This work, which 
appeared in 1741, is entitled: ‘ L’ Orthopcdic ; ow, Art de 
précenir ct de corriger dans tes Enfans les Difformités du 
Corps te tout par des moyens & ta portée des Poves of des 
Méres, et de toutes les Personnes qui ont des Enfants 
dlever, Par M, Aadry, Conseiller dw Roy, Doctewr et 
Professeur en Médecine au Collége Royal, Docteur Régent 
ef ancien Doyen de la Faculté de Médecine de Paris, &c’ 
Tt is in two volumes, small 8vo, illustrated with copper 
plates, and there is an appendix, forming a third volume. 
The author tells us that he has formed the term Orihopedi«, 
+ British Medical end Chirurgical Roview' for Octeber, 1861, I would 
@eknowledge the yalusble asistance 1 have derived from that article in 
“wilting this portion uf my work. 
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then for the first time used, “from two Greck words, 
namely, from Orthos, which signifies straight, free of 
deformity, according to rule, and from Paidion, whick 
means child. I have composed from these two words,” 
he adds, “that of Orthopédie, to express in « single term 
the plan of this work, which is to teach different methods 
of preventing and correcting the bodily deformities of 
children.” The term has been commonly adopted, but it 
is frequently used with a more extensive signification, 
embracing the correction and prevention of deformities at 
all ages, 

The mechanical treatment of deformities occupies a8 
insignificant portion of M. Andry’s work. He recom- 
mends a chin-rest for stooping of the head.* For crooked 
legs he advises an iron splint, and states that the same 
means must be taken to straighten them as are adopted fo 
straighten the crooked stem of a young treet He illus 
trates this statement by a drawing of a distorted tree, 
which is sought to be redressed by being firmly bound to 
a straight post placed on the side of the concavity. De- 
formed feet, he says, are*to be remedied by splints of 
strong cardboard or wood, or little plates of iron. These 
he considers to be better than the boots usually employed 
in such cases. For the rest, attention is chiefly given to 
inunctions and frictions of deformed parts, and their 
gradual restoration by manual extension, pressure, and 
localized movements. In these respects the book may be 
read with profit even at the present day. But the work 
is in an especial manner devoted to those deformities 
which result from evil and awkward habits engendered ia 
childhood, or from the careless or inconsiderate handling 
of nurses, He gives many ingenious directions for the 
avoidance of all things tending to induce an ungainly 

* Vol.4, p. 90, + Voli p 288 
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carriage, recommending certain exercises, as for example, 
farrying a stick with wide-spread arms, to extend the 
Glavicles; bearing a weight upon the head, when it tends 
improperly to one side; or upon the shoulder, if one is 
Higher than the other. The work, indeed, in many 
Pomts is one, as Mr. Turveytop would have said, of 
deportment. It includes, indeed, much that would offend 
the dignity of the orthopedic practitioner of the present 


The first book contains a general account of the exterior 
of the body. The second discusses the means of prevent- 
Whe and correcting in infancy deformities of the carriage. 
Writing of high-heeled shocs, which have once more 
beeome the fashion among us, Andry points out that they 
‘ease young persons to stoop, and ought not to be worn 
‘by xirls until they are fifteen years old. The third book 
@eals with deformities of the arms, the hands, the legs, 
and the feet. He describes and details the characteristics 
of well-made arms, hands, and fingers; and he touches 
‘Specially upon the following deformities of the hand and 
Fingers: (1) Rough, hairy, and crooked hands; (2) Hooked 
Kiands; (8) Swelling of the vessels of the hand; (4) Warty 
Hands; (5) Callosities of the hands; (6) Trembling of the 
hands; (7) Tetter of the hands and arms; (8) Sweaty 
Hands; (9) Tuilor’s thumb; (10) Warped fingers; (11) 
Supernumerary fingers; (12) Chilblains of the fingers; 
(13) Shoulder-of-mutton hand; (14) Itch of the hands 
and arms; (15) Deformities of the nails: (a) nails ragged 
at the root; (4) hooked nails; (c) too short nails; (d) 
deciduous and ass-backed nails; (c) knotty nails; (/) 
Spotted nuils; (9) split-nails; (A) livid nails; (16) The 

left-handed. 


The fourth book is devoted to deformities of the head, 
and is followed by a chapter on the voice. The appendix, 


ad 
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forming the third volume, contains so answer to certain 
criticisms upon the work, 

A quarter of a century after the publication of Andry’s 
work, the treatment of club-foot obtained great notoriety 
in England, France, and Switzerland, through the labours 
of certain men who largely advertised a care for the 
deformity by means which were kept sccret. The most 
celebrated of these charlatans were Tiphaisne, of Paris, and 
Venel, of Canton Berne. Tiphaisne appears to have been 
an ingenious mechanist. Venel was a medical man of 
humane character, who had ultimately purposed, it is 
believed, to have purged his reputation of the unpro- 
fessional taint which attached to it from his having 
voluntarily placed himself in the category of quacks; but 
death cut him off before he carried his goo intentions: 
into effect. He established an institution for the cure of 
club-foot, and his successes excited considerable attention. 
in Germany. From a former patient a tolerably correct 
idea of Veuel’s method of treatment, and the mechanjeal 
means he used, was obtained by Dr. Ehremaun, The 
latter had an imitation of Venel’s apparatus fabricated in 
iron. This was seen and copied by Briickner of Gotha, 
and Naumburg of Erfurt. Naumburg* published the 
results he had obtained with Venel’s machine in 1796, 
and Brii 1798, The machine and its application 
have been thus described:—‘ The foot was fastened in a 
leather buskin with a strap attached; then while thus 
covered it was placed in an iron box, and the strap assisted 
in holding the limb immovable. The iron box or shoe ix 
a very complicated apparatus with a stalf or lever to rum 
up the leg, and is composed of movable plates, screws, &c,, 
which gradually squeeze the part into a normal shape, 


* ‘Abbandlung her Vorkrimmangend? 
+ ‘Ueber cinwiirta gedruhte Filmed, 
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while the staff, turning the foot on its long axis, causes 
the sole to face directly downwarde inetead of inwards. 
‘One great feature of the treatment was the slowness with 
which it was commenced, the machine being at first 
applied only for an hour, and with very little tension 
daily ; then both time and force were gradually increased 
until the child could bear its application during the night. 
Tt generally took two years to complete the cure cither 
by this method or that of Tiphaisne.* 

‘Tiphnisne’s name is intimately associated with the in- 
Yention of Scarpa’s well-known shoe for the treatment 
wf club-foot. The story gocs, that Scarpa, in 1781, 
during a residence in Paris, chanced to pass Tiphaisne’s 
house. His attention was attracted by sundry paintings 
of deformed feet suspended about the door. He learned 
that these were drawings of children’s feet which Tiphaisne 
asserted that he had perfectly cured. Scarpa sought 
Wiphaixne’s acquaintance, but he failed to obtain from 
him any knowledge of his method of treatment, exeept 
8 one occasion when Tiphaisne made the oracular obser- 
ation: “Nature will not yield to violence, but only to 
gradual force.” Being foiled in gathering the informa. 
tion he wanted by fair means, Scarpa discreditably had 
recourse to foul. He bribed Tiphaisne’s housekeeper, 
and, during the absence of her master, obtained admission 
to his private room. ‘There he found nothing to satisty 
his desires but « xtecl spring lying on a cushion. This 
fragment of an apparatus, however, prompted the Ttalian 
gnatomist’s ingenuity, and after a few experiments on 
spring-power, he devised the shoe which hears his name, 
and which was deseribed by him in his Monograph, ‘ Sulle 
Piedi Torti,’ published in 1803.+ 

* + Brit, and Bor, Med.Chir. Rev,,’ Oot, 1861, 

+} The story is told by Malfatti, inm preface to his Gorman translation 
of Searpa's Monograph, 
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The style of dress worn by Indies at the close of the 
18th century gave a great impulse, particularly in France, 
to the treatment of deformities generally. It was so 
seanty, and clung so closely to the figure, as to reniler 
apparent any defect in the trunk or legs. Hence a 
rage arose for deformity curers. 

‘The popular fecling facilitated that more accurate and 
systematic study of deformitics inaugurated by Andry. 

In 1768, M. le Vacher made public in the fourth 
volume of the ‘Mémoires de |"Académie Royale de Chirar- 
gic de Paris,’ an apparatus for supporting the head snd 
gradually extending the spine in cases of curvature. The 
apparatus is carried by a strong well-fitting corset. A 
stout perpendicular, movable iron rod, fixed to a socket 
bebind, ascends to the occiput. From the upper extremity 
an arch springs, which passes over the summit of the head 
and nearly touches the forehead. From this arch is 
suspended a bow of polished stecl, which hangs over the 
head from ear to ear, and carries chin and occipital 
straps, When the instrument is adjusted the head is 
held erect, and the perpendicular rod ean be elevated or 
lowered by means of a ratchet and spring. 

Subsequently the writings of Pott* in England, and of 
David,t of Rouen, in France, placed the knowledge of 
the pathology of spinal curvature on a much more satis- 
factory basis. 

In 1794, Schmidt, of Marburg, constructed an instra- 
ment for the treatment of spinal curvature, by means of 
which the whole weight of the upper part of the trunk 
was supported. This instrament closely approaches the 
type, and is fabricated essentially on the same principles 


* ‘Remarks on that Lind of Palay of the Lower Limbs which is 
froquontly found to accompany a Curvature of the Spine,’ 1779. 
+ ' Lecons Cliniques sur les Maladies do "Apparel Locomotenr," 1778. 
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“Spon which all succecding instruments for the effective 
relief of this deformity have been formed. A metal band 
encircles the trunk, resting upon the crests of the iia, This 
band carries two metal rods, which pass wp one on cach 
side of the body, and terminate in crutch handles beneath 
the armpits. The rods are joined together at the upper 
extremity, and steadied by a plate which passes across 
the shoulders. 

Th the same year Mr, Sheldrake published his work 
entitled ‘ Obsercations on the Causes of the Distortions of 
the Legs of Children, and the Conscqucnces of the Pernicious 
Means generally used with the intention of Curing them? 
He discussed the defective principles upon which instra- 
ments for the treatment of deformitics were constructed 
andtheirfrequent misapplication, Admitting that they were 
framed upon principles not altogether inapplicable to the 
diseases they were intended to cure, he pointed out that 
they were inadequate for the purpose, and that not onc 
patient in twenty upon whom they were applied in the 
eommon way derived any benefit from the use of them. 
He animadverted strongly upon the weight and camber- 
someness of the instruments in common use, and the 
difficulty of movement among children to whom they had 
eon applied. He further introduced the lever into prac. 
tice, and writing of the instrument he constructed for tl 
treatment of club-foot, ho says, “The idca upon which 
this method is founded is to substitute a spring so adapted 
to the nature of the distortion, that when bound upon the 
Timb its action will draw the deformed parts into their 
natural situation when it is necessary to allow of motion 
in the limb; that motion, by increasing the action of the 
Spring, accelerates the cure.” 

In 1796, Dr. Darwin* showed the value of reeumbency 


* * Zoancanlay’ vol. Wb, yu 87. 
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in the treatment of spinal curvature; aud he recom- 
mended a chair to which was attached a head-awing 
somewhat after the fashion of Le Vacher’s, aud crutches 
upon the principle of Schmid?’s instruments. 

In 1801, the professional estimate of the treating of 
deformities was summed up in the following words by 
Benjamin Bell:* “It bas been a prevailing opinion 
among practitioners, that little advantage is to be derived 
from any remedics that we cau employ for distorted 
limbs, and they have seldom made any attempt to cure 
them. Tn consequence of which, this branch of practice 
has been almost universally trusted to itinerants or to 
professed bone-sctters. In this, however, we are wrong: 
in saying so I can speak with confidence, founded om 
much experience, having carly in life observed the misery 
to which; patients were reduced. I was resolved to make 
sone attempts for the relief of such as might apply to me, 
however small the chance might be of succeeding; and 
in various instances I have had the satisfaction of reliey- 
ing, aud in some cases of curing completely, patients who 
had been lame for several years, and where it was not 
expected that anything could be done for their advan= 
tage.* * * * Various machines have been invented for the 
removal of distortions of the spine by pressure, All of 
these, however, do harm, and ought not to be used, Tt 
must at once appear to whoever is acquainted with the 
anatomy of these parts, and with the nature of this dis- 
ease, that the displaced bone is never to he forcibly 
pushed into its situation; and if this cannot be done, it 
is obvious that no advantage is to be derived from the 
practice, while it is evident that much harm may ensue 
from it. In all distortions of the spine it is an object of 
the first importance to support the head and shoulders. 


# A System of Surgery? 7th edition, vol. vit, p 107 and p 218, 
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If this is neglected, the weight of the head tends almost 
constantly to increase the curvature.” 

At the time when Bell wrote, Schmidt had shown the 
true principle upon which the upper part of the trunk was 
to be supported in spinal curvature ; and Sheldrake had 
pointed out the error of too great weight in the constrac- 
tion of instruments, and the importance of their being so 
fabricated us to interfere in the least degree with locomo- 
tion, He had, moreover, introduced the use of the lever 
im the treatment of distortion. The screw had long 
before been adopted in treatment. Every other form of 
mechanical apparatus for the amelioration of deformities 
fm a more or less crude form was also in use. The great 
principles of mechanical therapeutics had, indeed, been 
Inid down, but another half century was required for their 
elaboration and systemisation, 

‘Men throw aside the influence of tradition with diffi- 
culty, and even at the dawn of a true science of mechan- 
ieal therapoutics we find a reproduction of some of the 
rudest efforts of more primitive times. For example, 
Sheldrake revived the practice of suspension, divested, 
however, of the roughness of a more remote period. He 
conjoined suspension with recumbency. He invented an 
apparatus consisting of a frame so constructed that the 
surface on which the patient reclined could by means of 
a winch and pulley be raiscd into a vertical position, 
Whilst in this state, the patient’s head was secured to the 
apparatus by s strap passing under the occiput and nno- 
ther under the chin, These two straps were next secured 
to ant arched piece of metal fixed to the upper margin of the 
reclining surface, and this curved picce of metal was then 
wound up until the patient’s neck and spine were 
stretched to such an extent as to place the body on tip- 
toes. When this was done, the inclined surface was 
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Towered to an angle of 25°, and the patient left for 
night. (Fig. 10.) During the day » spinal 
somewhat after the fashion of Schmidt's, was fitted to 
the patient. 


Fre, 10, 


Barly in the present century, Dr. L. Harrison 

the ancient treatment of spinal curvature by violent 
tensions, suspension by pullies, and severe pressure on 
the protruding part. He also made use of a passive 
means of extension by the aid of an inclined couch. 
(Fig. 11.) The patient was laid on the back, and 
head fixed in a padded receptacle, like # horse's 

‘The couch was then raised to an angle of 25°, the 
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weight of the body in this position dragging upon the 
lead. 


Fie. 11. 


T have briefly sketched the history of the mechanical 
treatment of deformities to the period when the main 
principles of mechanical therapeutics had been worked 
‘out. To follow the development of these principles, and 
the growth of a scientific system of mechanical thera- 
{peuties in the past half century would require space equal 
to that of the entire book. The facts of greatest interest 
in reference to the perfection of certain instraments and 
forms of apparatus will be given in the body of the work, 
in their proper place. The book itself will show the com. 
ploted results of the half-century’s labours. 

Mechanical therapeutics hax advanced pari passu with 
surgical pathology. In 1834, a vast impulse was given to 
the treatment of certain deformities by Stromeyer’s intro- 
duction of the practice of subcutaneous tenotomy. ‘Two 
centuries had passed before the idea of Mincius bore fruit. 
Sartorius (1806), and Delpech (1816), had made abortive 
attempts in the same direction. In 1837, Dr. Little 
introduced Stromeyer’s practice into London, and the 
“Orthopedic Hospital was established; and in 1843 he 
published his work on the ‘Naiure and Treatment of 
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Club-foot, ard analogous Distortions with and without sur- 
gical operation.’ In the same and following year Dr. 
Little’s classical lectures, since published in a separate 
form, on the ‘ Nature and Treatment of the Deformities of 
the Human Frame,’ sppeared in the * Lancet.” 

To the writings of this gentleman and of Mr. John 
Bishop, F.R.S., it is chiefly due that the knowledge of 
deformities in this country was placed on a sound basis. 
As this knowledge advanced so also did mechanical the- 
rapeutics, and the latter now claims recognition as a 
distinct branch of the art and science of medicine,—with 
what justice the following pages must show.* 

Y. It is an easier task to restore the symmetry of a 
distorted limb or spine by the employment of mechamsm, 
and, where needed, of tenotomy, than to reinvigorate a 
muscle wasted by disease. The latter object can be satis- 
factorily achieved only by systematic exercise of the debi- 
litated muscle, Thus the gymnasium becomes a necessary 
ally to the treatment of deformities, and gymnastics hold 
an important position in mechanical therapeutics. 

To almost all large continental cities the treatment of 
deformities by a combination of well-directed muscular 
exercises with skilfully adapted mechanism hus so long 
been pursued as to have become a customary arrange- 

In Vienna, Berlin, Stuttgard, Dresden, Munich, 
ecial institutions are established for the purpose of 
ng out in the most perfect form the principles and 

tice of this method. 

Tn England the Y, necessity of gymnastics in 
the treatment of de 8 has not received that full 
recognition which is des lc, Having, when visiting the 
orthopractic institutions on the Continent, seen the 
manifest advantages which result from a combination of 


© See yage 5. 
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Latterly, the habit of restraining all exhibition of play- 
fal gaiety, under the impression that it betrays vulgarity 
of manner, has been attended with the most serious con- 
sequences to the physical development of the rising 
generation. I firmly believe that the enormous increase 
in spinal curvature which has taken place during the last 
twenty years may be traced much more to the impra- 
dence of forbidding “ romps,” and other robust exercises 
of “childhood taking holiday,” than to any supposititions 
diminution in the constitutional power of mankind. 
What is needed for the purpose of counteracting this 
serious and growing evil, is to insist upon the adoption of 
regulated gymnastic movements during a certain period 
of the day, accomponied, as far as practicable, with free 
and unrestrained bodily exercise. This especially refers 
to those persons who are healthy; but where debility of 
constitution exists, a systematic course of ‘ movements” 
should be adopted without loss of time. In order to ac- 
complish this object in a manner certain to produce the 
desired result, it is necessary that all the museles of the 
body should be gradually brought into gentle exercise. 
It might be considered that walking, riding, or the ordi- 
nary actions of daily life, would be sufficient for the 
purpose; but such is not the case, and for this reason, 
that from lnssitude all the general exercises dependent 
upon voluntary activity are imperfeetly formed. The 
superintendence of the gymnasiarch is needed to produce 
such an amount of well-regulated motion im each set or 
system of muscles that the body may be gradually im- 
proved in strength, 

A national pride is felt in the stalwart proportions snd 
manly symmetry exhibited in the persons of our “ House- 
hold Troops.” Knowing that they are but the trained 
and well-cultivated representatives of the physical stamina 
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abundantly to be found in all our rural districts, it ap- 
pears surprising that we have done so little systematically 
to improve the muscular development of our youth, and to 
cherish and strengthen those thews and sinews which in 
doe time will be called upon to bear the attrition and 
turmoil of cur modern go-ahead life, 

Th former ages, the tilting and the wrestling-grounds 
farnished ample exercise for the physical powers both of 
the noble and the serf; but now-a-days the head usurps 
the place of the arm, and an enfeebled condition of the 
hody is too often the penalty attached to a highly-culti- 
vated mind. 

Tf defective physical were at all times accompanied 
by a higher degree of intellectual activity, it might be 
argued that the loss in one direction was more than 
eounterbalanced by the gain in another. But this is not 
the case, and it too often happens, where the deficiency is 
a sign of deterioration of race, that the mind suffers equally 
with the body. Healthy setivity of body and mind are, as 
a rule, correlative. 

Nature, we learn from the wise and beneficent laws of 
human organization, has clearly decreed that, unless the 
various parts of her handiwork intended for special aims 
and uses arc regularly made to fulfil their destined 
purposes, an entire perversion of her original plans is 
entailed; that which ought to be » strong. and vigorous 
frame becoming a weak and emaciated machine, defective 
alike in power and symmetry. Man not only improves 
tnd perpetuates the ethnological and physiological ad- 
vantages which are gained by the mingling of races, but 
he also increases and perpetuates any organic and physical 
defects which are established by non-adberence to the 
conditions implied in the adaptability of the different 
parts of the human frame to their several uses. How 

4 
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readily do we discover the inevitable results which follow 
from the possession of a Sybaritic form, when contemplated 
as the type of a people. 

The ancient Grecks and Romans, when the habits of 
the bath and attendance at the theatre superseded the 
exercises of the chariot-ring and the cestus, rapidly became 
the inferiors of neighbouring populations, to whom luxurious 
living and corrupt and enervating pastimes were as much 
matters of abhorrence 2% the nations which found leisure 
in them were the objects of their disgust and hatred. 

‘To avert any approach to the degeneracy of form and 
character, such as is well known to hare reduced the once 
masculine energy of the Roman people to the state of 
indolence and inactivity exhibited by their descendants of 
our own times, a judicious course of gymnastics for our 
youth is earnestly to be desired. Such a course is espe- 
cially needed to prevent the more immediate danger of 
deformity. 

I do not think that any reasonable doubt can be enter- 
tained that a great number of those cases of malformation 
and distortion which are so painful to our eyes, and 
mortifying to our pride, are largely owing to an absence 
of physical culture on the part of the deformed individuals. 

As a means of guarding against and preventing the 
origin and perpetuation of these evils, it is to be hoped 
that well-regulated bodily exercises will be more largely 
cultivated, 

The great Volunteer movement may be looked upon 
a$ 4 vast gymnastic training of the youth of the nation; 
and in this sense alone its value cannot well be over- 
estimated, 

Whilst, however, physical exercise is undoubtedly at- 
tended with many considerable advantages, it must not be 
forgotten that it is quite possible to carry it to excess, aud 
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thus lead to the production of much muscular exhaustion 
aad consequent detriment to general health. In our large 
public schools, where the spirit of cmulation is particu- 
larly active, great harm at times occurs in individual 
instances by the overtasking of physical power consequent 


upon violent gymnastic feats, lengthened periods of rowing, 


&c. The evils attendant upon this state of things have 
recently been ably pointed out by Mr. Skey, and more 
care now appears to be exercised by those who have the 
superintendence of the physical training of youth. 
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DEFICIENCIES OF THE HUMAN FRAME. 


CHAPTER I. 


THE HEAD AND NECK, THEIR DEFORMITIES, DEBILITIES, 
AND DEFICIENCIES. 


L—Derorurrizs. 


Tux head and neck, although liable to many defects of 
symmetry, are less subject to deformity than the trunk 
This is remarkable when the nicety 
the skull is poised upon the spinal column, 
and complex arrangement of the muscles 
it and to the cervical rertebre, and the great 
of the upper segment of the spine, are consi- 
Several causes may be indicated as -probsbly 


me 


supported by the cervical vertebree is 
* not great. - tae source of spinal deflection in 
the dorsal region, when the ligaments are weakened, and 
the intervertebral substances or the vertcbre themselves 
disease, is diminished to the greatest extent in 





5a ; DEFORMITIES. 


the cervical region. Again, the muscles of the neck, as 
those of the trunk, are less liable to permanent contrac- 
tion than the muscles of the extremities. It is probable, 
moreover, that spastic contraction of the muscles of the 
neck, an a rule, give rise to a less degree of deformity 
than the same condition of the muscles of the extremities. 
Tt would seem, indeed, as if the degree of deformity aris- 
ing from permanent contraction of a muscle was less 
dependent upon the situation of the muscle than upon its 
bulk and length. for example, the longest muscle con- 
necting the head with the thorax, and entering more 
largely than any other muscle into the different move- 
ments of the neck, is the sterno-cleido mastoideus. The 
space over which this muscle acts is much less than that 
over which either the tibialis anticus or gastrocnemius 
acts ; and the degree of deformity arising from spasmodic 
contraction of the first-named muscle is proportionally 
jess than that which arises from morbid contraction of 
either of the last-named muscles, Spasmodic action of 
the sterno-cleido mastoideus, unless excessive, rarely pro- 
duces very marked deflection of the skull; but slight 
spastic contraction of the tibialis anticus or gastrocnemius 
gives rise to considerable deformity of the foot, ‘This 
difference of result is to be accounted for (1) by the dif- 
ference in the amount of force exercised by the several 
muscles upon their points of insertion and attachment; 
and (2) by their different ranges of action, Thus the 
retractile power of the tibialis anticus, in its course from 
the upper third of the tibia and fibula to the os sca- 
phoides, extends over a space of fourteen inches; but the 
retractile power of the sterno-cleido mastoideus is limited * 
to a space of five inches. Again, the bulk of the con- 
tractile issue of the former muscle is grester than that of 
the latter. 
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The deformities to which the head und neck are Hable 
are: 
1, ANTEMIOR CURVATURE OF THE NECK (ROUND 
SHOULDERS, 80 CALLED). 
2. War weck. 
3. DisvoRTIONS ARISING FROM BURNS AND OTHEE 
INJURIES. 


1, Anterior curvature is the commonest, and alse the 
simplest deformity of the neck. It is commonly known 
as round shouldere. The hitched up and arched shoulders 
which characterise this deformity are eufliciently indicated 
by the popular designation, Anterior curratare is chiefly 
met with among the young, and is frequently the result 
of an ill habit, More frequently it is an indication of au 
enfeebled frame. From the great flexibility of the cervi- 
eal portion of the spinal column, the ready yielding of the 
vertebral ligaments, and the aptitude of muscles to adapt 
themselves to definite modes of action impressed upon 
therm, the neck is very liable to be fixed permanently in 
any exaggerated curve to which it may have been habitu- 
ally subjected ix childhood and adolescence, The habit 
of stooping contracted by indolent, lounging children, is a 
eommon sourve of anterior curvature, The over-studious 
are also subject to the same deformity from the constant 
bending forwards of the head and neck over the book or 
the desk. Weakly, overgrown children are most liable to 
suffer from round shoulders. The want of vigour in the 
whole system predisposes to the deformity. The muscles 
in these children appear to suffer, as it were, from perma- 
nent fatigue, and the ligaments are deficient in elasticity. 
The head is not carried well, and sinks between the 
slioulders. The neck, imperfectly “stayed” by its 
muscles and ligaments, is unable fully to support the 
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superineumbent mass, and dfops forward. The habits of 
school life exaggerate these evils, and it often happens 
that a degree of deformity is induced which painfully 
embitters after-life. 

Occasionally this variety of deformity is caused by 
imperfect expansion of the chest, consequent upon 
pleuritic or bronchial mischief. It becomes, under such 
a condition, a matter of importance to adopt such means 
as shall tend to expand the chest, and thereby increase 
the space of the thorax within which the lungs are 
contained, 

Anterior curvature of the neck readily yields to mecha- 
nical treatment. In its simplest form, where the falling 
of the head forwards is merely due to muscular lassitude, 
the readiest way for remedying the deformity is that of 
applying a silken band around the head sufficiently tight 
to avoid displacement from accidental movement. ‘To the 
back of this band, and on each side of the occiput, two 
elastic straps are fixed. Around the body just beneath 
the arms, another silken band is fastened which affords 
means of attachment for the india-robber straps. On 
tightening these, the head is compelled, by the elastic 
force of the straps, to hold itself erect; and the debili- 
tated muscles are exercised and strengthened. Another 
means for correcting round shoulders is the ordinary skip- 
ping-ropé, which should be sedulously practised four or 
five times during the day, and from five to ten minutes at 
atime. The patient should skip backwards, and change 
the fect at cach alternate step, first placing the right and 
then the left one forward. The head itself should also be 
held as erect as possible during the act of skipping. This is 
an invaluable exercise for such cases. For more advanced 
instances of deformity the instrument best adapted is a 
leathern back-board to be attached to the shoulders, and 
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a chin-rest, The back-board consists of a padded plate, 
which is fixed against the shoulder-blades, the shoulders 
being held backwards by leathern caps attached to the 
plate. ‘The head is supported in an erect position by 
a cap-shaped rest for the chin, The chin-rest and the 
hack-plate are held in position by rods fixed to a leathern 
band which passes round the waist. The following wood- 
cut (Fig. 12) shows the construction and mode of applica- 
tion of this instrument. 

The back-plate and chin-rest have been, to a great 
extent, discarded by modern practitioners, and their place 


supplied hy more complicated pieces of mechanism, 
Greatly as this form of appliance has been ridiculed by 
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modern orthopiedists, there cannot be the least doubt but 
that the ladies of the last generation owe their superiority 
of form very largely to the daily use of this simple mecha- 
nical arrangement. It is now, however, classed with the 
things of the past; and rarely resorted to except by the 
female members of some family which still clings to the 
traditional back-board and collar of former days, It is 
much to be regretted that this appliance is no Jonger 
made use of in ladies’ schools, as much deformity and loss 
of health would be prevented. In the slighter cases of 
anterior curvature no instrument gives more effective 
relief when properly applied, and none is so little costly. 

When, however, the anterior curvature occurs in an 
exaggerated form, or is complicated with contraction of 
the pectoral muscles, provision has to be made for the 
gradual restoration of the head and neck to their normal 
position, ‘This is attained by various modifications of the 
back-board and chin-rest, according to the requirements 
of the case. Mechanism for extension is easily adapted 
to the instrument described, which forms the type from 
which the more elaborately constructed machines for the 
treatment of anterior curvature are mainly derived, 

2. Wry-neck is distinguished by permanent contraction 
of one of the sterno-cleido muscles, and has its origin 
either in spastic action or structural shortening, but more 
frequently the former, which, however, after existing some 
time, invariably gives rise to the latter, inducing a strong 
resistance to the replacement of the head in its normal 
posture. These cases usually arise like strabismus from 
disturbance of nervous function, but this once established 
permanent contracture speedily results, and mechanical 
measures are needed for successful treatment, To complete 
the case satisfactorily where much structural shortening 
has taken place, division of the tendon of the rigid muscle is 
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ecessary—an operation with which every surgeon is 
familiar; but where the head can be restored to its 
position by the application of such force as the human 
hand can readily use, it is better to trust solely to 
mechanical means, as by its agency a better equilibrium 
ds eventually maintained than where the tendons have 
been separated. The contracted muscles soon become 
tired out by well-directed mechanical appliances, and a 
far better cure is gained. 

‘The usual features of this deformity are that the head 
is rotated to a greater or less degree obliquely on its axis, 
the posterior part being drawn downwards and towards 
the shoulder on the side of the affected muscle, while the 
face is tilted upwards in the opposite direction. The term 
wry-neck has also been applied, but incorrectly, to the 
distortion of the neck which arises (1) from general lateral 
curvature of the spine; (2) from caries of the cervical 
vertebra: ; (3) from the contraction of the cicatrix of a 
burn or ulcer; and (4) from glandular enlargement con- 
fined to one side of the neck, 

In the mechanical treatment of genuine wry-neck the 
end sought is to replace the head in its normal position, 
and so retain it until extension of the morbidly contracted 
stemo-cleido-mastoideus muscle is induced. The means 
by which this end may be secured are also those best 
adapted to perfect the cure of a case in which tenotomy has 
been bad recourse to, 

To control the head effectually, and at the same time 
act upon the cervical yertebrw, are among the greatest 
diffeulties which the mechanician has to contend with. 
‘The head, from its configuration, is naturally disposed to 
rotate within any instrument constructed for its retention, 
the face becoming oblique in its vertical plane. The 
‘iechmician, moreover, is limited in his efforts to control 
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the motions of the head by the necessity of so arranging 
his apparatus that it shall be obtraded as little as possible 
upon the sight. He is often trammelled in the greatest 
degree by the natural anxiety of patients for the conceal- 
ment of the instrument beneath the dress. 

A very ingenious piece of mechanism for the treatment 
of wry-neck, in which the rotation of the head is pre- 
vented and the face compelled to remain stationary and 
entirely under the influence of the instrument, is con- 
structed as follows (Fig. 13):—It consists of a padded 


Fra. 13, 


— 
GI 


pelvic band, to which is attached a vertebral stem with 
horizontal arm-pieces. At the upper extremity of the 
vertebral stem a neck-lever is fixed, to be attached or 
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detached at will. This lever is formed in a peculiar 
fashion, It passes around the head and rests by its outer 
extremity against the temporal bone on the side towards 
which the hend is deflected. On the opposite side of the 
head a horizontal lever is fixed, also springing from the 
vertebral stem, and resting against the lower jaw. ‘The 
temporal lever has a vertical axis, moved by a ratchet 
joint, wpon turning which the head is gently pressed in a 
horizontal direction. The lower-jaw lever also acts hori- 
zontally, but in a different plane. (Fig. 14). By the 


conjoined action of these two levers the contracted sterno- 
mastoideus muscle is extended, the head restored to o 
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erect position, aud the chin brought into the mesial line 
of the body. From the position of the lever, displacement 
of the head, wheu the instrument is properly applied, is 
impossible, and by # little modification of the dress and 
arrangement of the hair the mechanism may be almost 
entirely concealed. 

An apparatus of different construction is in use at the 
Orthopedic Hospital. A vertebral stem springs from a 


Fro. 16. 


pelvic band. To the upper termination of the stem are 
affixed two arm-picces aud a head-lever. ‘The arm-pieces 
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Pass beneath the asille. The head-lever supports a padded 
Metal plate, and it has three centres of motion (Fig. 15, 
4, %, ©). ‘The metal plate is curved so as to grasp the 
peciput, and it ix seeured in position by forchead- and 
ehin-straps. The lever can be moved from hefore back- 
wards (4), or laterally (n), or rotated (c}. This apparatus 
ix open to the insuperable objection that the head is not 
firmly retained in position, and it is « matter of no little 
surprise that it should for so long a time have been used 
hy the surgeons of the institution just mentioned, especially 
as ite imperfection could be readily remedied by the simple 
addition of a Interal ratchet lever passing along the side 
of the face, and having its oxtremity resting against the 
chin, thus rendering either horizontal rotation or lateral 
fisplacement of the head impossible. The following draw- 
ing (Fig. 16) explains this much-needed addition : 


Fro, 16 


Bonnet hns suggested an ingenious apparatus (Fig. 17) 
for wry-neck, which answers well in ordinary cases. It is 
not, however to be trusted in cases where there is much 
eontraction of the sterno-cleido-mastoid muscles, as the 
base of the head is not sufficiently under control. A gutta- 
percha shield is fitted to the back and shoulders, and is 
fixed in position by straps passing beneath the armpits 
and round the waist, To the upper margin of the shield 
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is attached a metal rod. ‘This rod is curved, and projects 
above the head, and it can be moyed in a lateral and 
antero-posterior direction by means of a double-action 
ratchet centre. A simple screw at the extremity of the 
rod serves to connect with it two padded metal plates 
adapted to grasp the head on each side. These plates, 


Fre. 17. 


when fixed in position, are secured by a strap passing 
beneath the chin, When this instrument is applied the 
head may be moved in any direction. 

The instraments hitherto described are attached to the 
trunk or the pelvis, In adults this is occasionally ren- 
dered impossible by a prominent abdomen. ‘The difficulty 
may be overcome in the following manner (Fig. 18) :— 
A curved piece of steel rests upon the shoulder towards 
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hich the head is drawn, and is retained in its place by 
padded straps, which pass beneath the armpits, 


Pig, 18, 


From the plate spring two levers with padded extremi- 
ties. These levers are so arranged that one rests on the 
parietal region of the contracted side and the other on the 
mastoid process of the opposite side, their action being 
governed and directed by ratchet screws. 

Bounet also describes an instrument for wry-neck which 
is fixed to the shoulders (Fig. 19). A light metal collar 
is fitted to the shoulders and fixed by straps passing be- 
neath the armpits aud across the breast. To this collar 
two upright metal rods with horizontal screws are con 
nected. To these screws padded plates are attached, 
which press against the lower jaw on one side and the 
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malar bone on the other. By the combined action of 
these screws the head may be brought gradually into a 
normal position, 


Fre. 19, 


Several very ingenious forms of collar composed of 
leather, stiffened by steel bands, have been adopted in 
France for the treatment of slight wry-neck ; but they are 
open to the objections of permitting the head to rotate 
above their wargins, and greatly annoying the patient 
by the circumferential grasp which they take of the neck, 
inducing heat, congestion, and headache. The collars of 
this kind are those of Charritre and Matthieu, an ad- 
mirable description of which is given by Professor Gaujot,* 
who, whilst approving of them for retentive purposes, 


* ‘Arenal de In Chirmgie Contempernize,’ yar G. Gaujot. J. B, 
Baillitre, Paris, 1867, 
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entertains the objections just mentioned, when they are 
sought to be employed for any but the slightest cases of 
torticollis. 


Application of Instruments—Should the apparatus 
depicted in Fig. 13 be adopted, it is to be adjusted in the 
following manner: 

First: Detach the head-stem and its appendages from 
the thoracic portion, and carefully place the hip-bands 
around the pelvis, letting the axillke rest in a natural 
attitude upon the arm-pieces, 

Secondly: Attach the hend-stem, loosen the ratchet 
Screws governing the vertical and horizontal axes, and 
then serew the head-stem at such a height as to bring the 
horizontal lever on a level with the mastoid process on the 
side of declension. 

Thirdly: Screw the levers until the vertical one rests 
gently upon the parietal region and the horizontal on the 
inferior maxilla, and fix the head-straps. 

Fourthly; Tighten gradually every other day the yer- 
tical lever, moving the horizontal one only every fourth 
day, until the head is restored to an erect position. 

By making the vertical lever the medium for the 
application of force in a lateral direction, whilst the 
horizontal stem is maintained as a kind of “ point 
dappui,” extension of the contracted tendon in its true 
plane of movement is more perfectly secured than if both 
ratchet axes were acted upon simultaneously. After the 
liead is once restored to its normal position the instrument 
should be left alone. 

Should the apparatus prove at this time irksome, a 
collar of thin gutta percha, careful moulded to the upper 
part of the chest and lower portion of the jaw, will serve 
to keep the head in position until equilibrium is established 
‘by natural means. 
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If, however, the instrument represented at Fig. 15 is 
adopted, its mode of application is as follows:—Remove 
the head-stem from the vertebral lever, to which it is held 
by a ratchet slide; place the patient’s arm’ upon the 
axillary rests, and fasten the pelvic band around the hips. 
Then, by means of the key, move the three ratchet centres 
belonging to the head-stem until their levers assume the 
position of the deformity. Place the head-stem in its 
slide, and fasten the silken chin- and forehead-straps in 
their relative places. The instrument will then be found 
to correspond in shape with the distorted head and neck. 
To extend the contracted tendon, first rotate the head by 
using the key to the upper rack, then apply the key to 
the centre rack and move the lever laterally in a direction 


opposite to the contracted neck; and lastly, place the key 
on the lowest rack, and draw the head a little backwards. 
This instrument, as all other forms of apparatus for the 
spine, unless specially ordered to the contrary, should be 
applied by standing behind the patient, not in front of him. 


3. Distortions from Burns and other Injuries. 


a. Distortion from Burns, 


The cicatrices of burns frequently give rise to the most 
distressing deformity of the head and neck. It is possible 
by mechanical means so to fix the injured parts as to 
prevent to a greater or less extent the contraction to 
which the cicatrix is liable. The question of the preven- 
tion of deformities arising from cicatrices, by mechanical 
agency, has not as yet received that attention from 
surgeons which it deserves. In a large number of 
instances, if the instrument was adjusted prior to the 
healing process being completed, a considerable amount of 
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time would be saved, as few substances offer greater 
resistance to mechanical extension than long-standing 
cicatricial bands of integument, whence, during the earlier 
stage of formation, a comparatively slight amount of force 
would serve to prevent distortion. 

An able American writer* states that any attempt 
to elongate the cicatrices resulting from burns, either by 
section and mechanical extension, or mechanical action 
alone, results in failure, and suggests that the adjacent 
skin should be stretched; to effect which he proposes 
fastening bands of adhesive plaster to the sound skin, and 
drawing it towards the cicatrix. This, although an 
ingenious mode of procedure, scems to be as objection- 
able as leaving the case alone; for if the latter were done, 
the principle of the treatment mentioned being good, the 
natural process of repair would cause stretching of the sound 
adjacent skin in the direction of the cicatrix, and exagge- 
rate that deformity which it is the object of mechanical 
means to prevent. In contractions of the hand and arm, 
or of the lower extremities, the attachment of heavy weights 
to the limb or bands of adhesive plaster to the sound skin 
would doubtless accomplish some clongation, but the plan 
is more novel than trustworthy. 

Hitherto the orthopractic mechanician has been chiefly 
required to remedy rather than prevent the evils arising from 
barns and sealds. The instruments about to be described, 
which have been devised for the extension of cicatrices, 
are also adapted to fix the head and chin while the process 
of healing is going on, so os to prevent or limit contraction. 

Ordinarily the chin is drawn downwards, the head 
being more or less deflected to one side, Occasionally 
the lips are also everted. When the displacement of the 


* ‘Coamervstive Surgery,! ke. By I. G. Davis, M.D. Appleton & Co, 
443, Broadway, New York. 
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chin is the main distortion, the head being but slightly 
deflected, the instrument depicted in Fig. 20 may be 
adopted, A curve padded plate grasps the occiput, the 
extremities extending as far forwards as the temporal 


Fig. 20. 


region. From the extremities of this plate two lovers 
pass down cither side of the face, and terminate in a 
padded metal chin-eup, The occipital band is attached to 
a neck-lever, having two ratchet axes, one for rotating the 
head horizontally, the other for elevating the chin, and 
this in turn is affixed to a vertebral stem, the latter being 
furnished with a pelvic band and arm-rests. By means 
of this apparatus the head may be brought into a vertical 
position and retained there, and the chin elevated. 
Another form of instrament, adapted to severcr cases 
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of distortion, is depicted in Fig. 21. The arrange- 
ment of the vertebra:- and head-stems is the same as in 
the instrument previously described. From the extremity 
of the head-stem spring two curyed levers, which are 


Fra, 21. 


attached to the stem by a joint moving on a vertical axis. 
By means of a screw the distance between the onter ex- 
tremities of the levers can be increased or diminished. 
The levers carry two vertical rods, so arranged that the 
ends, properly padded, rest against the temporal and 
superior maxillary bones. By this mechaniam the head 
can be more completely controlled, and more power 
can be exercised over it, than by the instrament first 
described; whilst, from the facial springs bemg slightly 
elastic, less irksomeness is experienced than when an un- 
yielding force is applied. 
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A third form of instrument has been devised to prevent 
or remedy eversion of the lip (Fig. 22). It is adapted 
also for the elevation of the chin. Two semicircular arms 
spring from a cervical stem. The anterior extremities of 


Frio. 22. 


the arms carry a moveable pad, formed to rest against the 
chin. An occipital plate, moved by a screw, regulates the 
pressure which may be exercised by the pad against the 
lip; and the cervical stem has a vertical axis by means of 
which the chin may be uplifted. A vertebral lever, 
pelvic band, and horizontal arm-pieces, complete the 
instrument, 


». Distortions of the Nose. 


Oceasionally the nose may be distorted by injury, and a 


most disagreeable deformity calculated to provoke ridicule 
and annoyance result. A barrister was thrown from his 
horse. His face struck the sharp stump of a tree, and the 
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violence of the blow deflected the nose considerably. The 
distortion remained after the pain and swelling of the 
brnised parts had passed off, and unfortunately gave so 
eccentric an aspect to the face as to prevent the gentleman 
appearing in public. To remedy this evil a well-padded 
circular metal spring (Fig, 23) was adapted to the head in 


Pro. 23. 


2 


aline above the eyebrows. ‘To the centre of the spring 
was attached, by a ratchet axis, o vertical lever. This 
lever rested upon the side of the nose towards which the 
deflection had taken place, and the degree of pressure 
exercised by it coulil he regulated at will by the axis. By 
means of this mechaniam the deformity was gradually 
reduced, and in the end entirely removed. 

Another and still better mode of remedying this distor- 
tion is that of an appliance composed of two lateral levers 
joined by « screw at their upper extremity, and terminating 
inferiorly in two little pads resting on each side of the 
nose. On tightening the screw reduction of the deformity 
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takes place in a manner similar to that pursued in spinal 
curvature; and although this constraint seems to differ 
but slightly from that described at Pig. 23, the action is 
much more certain and brief in treatment. The instru- 
ment can be worn night and dey with perfect comfort, 
which is a great advantage. 


c. Distortion of the Mouth. 


The adaptability of mechanism to the relief of distortion 
of the mouth is limited to extension of the jaws when 
closed by spastic contraction of the masseter and temporal 
muscles. This troublesome affection is, when mechanical 
aid is not contra-indicated, best dealt with by an apparatus 
constructed in the following manner (lig. 25). ‘Two firm 
but thin rods of metal are accurately modelled to the chin 
and articulated at the point where the lower jaw has its 
axis of movement. To each rod is fixed a horizontal metal 
lip, which, having been first covered with india rubber, is 
inserted between the lips. By means of two vertical 
screws, fixed at the angles of the lips, the rods can be 


i 
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separated from cach other and the mouth gradually 
opened. ‘This instrament, from its form and arrange- 
mont, retains its position without the assistance of straps 


Fro. 25. 


or bandages, It is an admirable gag for keeping the 
mouth open during surgical operations on the tongue, the 
use of the stomach-pump, the injection of nourishment in 
lunacy when all food is persistently refused (sitophobia), 
and the forcible administration of nauseous medicines. 


Distortion of the Ears—Sometimes the upper margin of 
the ear becomes unnaturally prominent. The mechanical 
correction of this deformity is best effected by a small 
steel spring passing over the vertex of the skull, and 
concealed by the hair. To the extremities of this spring 
two semilunar plates, fitting into the upper part of the 
ears, are attached, and these by their action serve, when 
applied, to keep theears firmly though gently fixed against 
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the side of the head. The following drawing represents 
the appliance (Fig. 26). 


Fro. 26. 


It is unnecessary to offer any special description of the 
manner in which the instruments just described should 
be applied, as this is clearly indicated by their form, 


Distortions of the eyes and nppendages, so far as they 
admit of being remedied by mechanical appliances, 
although coming strictly within the limits of orthopraxy, 
form part of a special branch of surgical science, and 
need not be discussed here. The same remark applies 
also to distortion of the face arising from defects of the 
teeth. 


Seer, Ii.—Deniatins. 


Muscular debility is a common cause of deformity. In 
life and health the muscles are never entirely passive. 
When uninfluenced by the will—when what is popularly 


b 
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termed af rest—they remain in a state of static contraction, 
To this action, which has been inaptly designated tonicity 
or passive retractility, the maintenance of the symmetry 
of the frame is mainly due, The different groups of 
muscles antagonise or harmonise with each other, and 
give rise to that exquisite state of equilibrium of the entire 
muscular system and the skeleton which constitutes the 
great beauty of man. Any deviation from this state of 
equilibrium occasions deformity. ‘This may arise from 
morbid contraction of certain muscles or groups of muscles. 
Tn wry-neck, the mechanical treatment of which has already 
been discussed, the sterno-cleido-mastoideus is in a state 
of spastic contraction. A like condition of the various 
muscles of the leg gives rise to different forms of club-foot, 
or a deviation may be caused by atrophy of one or more 
muscles or groups of muscles, and consequent undue action 
of the opponents, from the withdrawal of antagonising 
force. The atrophy may be a result of long-continued 
inaction, whether arising from paralysis or not, or of a 
peculiar degeneration of the muscular tissue (wasting 
palsy), or of changes occasioned by rheumatic or subacute 
inflammation. Or, again, a deviation may be caused by 
paralysis of certain muscles or groups of muscles dependent 
upon disease or injury of the nervous centres, or of the 
neryes distributed to the affected muscles; or the paralysis 
may arise from exaggerated emotion, 29 in hysteria. 

As the common characteristic of atrophy and paralysis 
is an enfeeblement of muscular action, the different forms 
of these lesions may, for the purposes of this treatise, be 
conveniently classed together as debilities. 

Tn the same category may also be included deformities 
of the neck arising from disease of the cervical vertebre, 
such disease being invariably the result of a debilitated 
condition of the frame. 
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The debilities of the head and neck which admit of 
mechanical treatment are as follows : 


1, Paxanysis oy rux Cervican Muscues. 
(a.) Posterior. 
(u.) Lateral. 

2. AnevLar CURVATURE. 
— Cervical gymnastics. 


1, Paralysis of the posterior cervical muscles, and more 
especially of the trapezius, prevents the head being held 
erect. The chin falls forward, and when the paralysis is 


Fro. 27, 


complete, rests heavily upon the breast, By mechanical 
aid an amelioration of this painful condition may be 
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obtained, and the use of other remedies much facilitated. 
Tn the larger number of cases medical treatment is of 
little avail in restoring the action of paralysed muscles 
unless assisted by mechanical aid. If the head has 
simply fallen forwards from defect or absence of counter- 
acting force, it may be at once placed in its normal position 
and retained there. If, however, the anterior cervical 
museles should have become contracted, the process of 
replacement must be carried out gradually. One form of 
instrument is best adapted to meet the requirements of 
both cases, This instrament (Fig. 27) consists of a pelvic 
band, vertebral stem, and axillary supports. ‘To the upper 
extremity of the stem two horizontal, curved levers are 
attached, and so arranged, that their padded extremities 
may be approximated or separated by means of a ratchet 
serew. A vertical axis, acted npon by a key, permits the 
levers to be elevated or depressed. When in position, the 
padded extremities of the levers rest beneath the chin. A 
Strap passing across the forehead assists in keeping the 
apparatus in its place. 

A modification of this apparatus, adapted also for the 
relief of angular cervical curvature, is depicted in Tig. 28. 
The levers in this arrangement, as in the former one, admit 
of being elevated and depressed, and of the intervals 
between them being increased or diminished, but they are 
euryed so as to grasp the head from the occiput to the 
temporal region, and are terminated by oblong, padded 
plates. Thus constructed, they may be concealed beneath 
the hair, This apparatus fixes the neck in an immovable 
position, and in disease of the cervical vertebre gives the 
same advantage as recumbency, while enabling the patient 
to move about without exaggerating the mischief in the 
spine. 

The deformity arising from paralysis of the Jateral 
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cervical muscles, in which the head falls, or is drawn some- 
what forwards and towards the unaffected side, may be 
relieved by an apparatus differing only from those described 


in the preceding paragraph by the arrangement of the 
levers and the addition ofa lateral axis, governed by a key, 
and fixed at the junction of the cervical and dorsal por- 
tions of the vertebral stem, The head having to be raised 
from the shoulder and prevented falling laterally, the levers 
are constructed with broad, pyriform extremities, and so 
placed that they may rest upon the temples, grasping them 
hand-like. 

Another piece of mechanism for holding the head and 
neck at rest, may be formed by fitting accurately to the 
back and nape of the neck a piece of gutta percha, to 
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which is affixed, at the upper margin, a slight metallic 
band, shaped tothe occiput. ‘To the lateral margins of the 
back-splint, and just beneath the axille, two sliding arm- 
rests are affixed by which the weight of the body is sus- 
tained and transferred to the pelvis, (Fig. 29.) This 


Fra. 20. 


instrument is peculiarly well fitted for young children. 
The head rests in the bands without pain or trouble, and 
the patient can be turned or moved easily without fear 
of mischief being done to the diseased vertebre. 

‘This form of appliance is especially applicable to those 
eases kuown #8 infantile cerebro-spinal affections, the 
distinguishing features of which are—1. Tenderness of the 
spine upon touch; the parts of greatest sensitivencss 
usually heing in the regions of the cervical and lumbar 
vertebre, 2. Inability of the child from muscular debility 
to sit erect. 3. Twitching of the lower extremities re- 
sulting from irritation of the spinal cord, 4. Spastic 
contraction of the tendo-Achillis, due to the same exciting 
cause. 5. Imperfect vision from ccrobral congestion. 6. 
A shrill ery indaced by medullary pain upon the body 
being euiddenly moved or turned. Grave as these symp- 
toms re, they are generally allayed by the adoption of 

6 
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the gutta-percha back-splint with steel head band and 
arm supports, a8 by its means the whole spinal column is 
relieved from mischievous movement and placed in a astute 
of perfect reat, whilst the weight of the head is trans- 
ferred to the splint. It may be mentioned in relation 
to these (cerebro-spinal) cases that a spastic contraction 
of the heel tendons is invariably present. To prevent 
structural shortening of these it is necessary in conjunction 
with the head rest and back-splint to adapt a vulcanized 
india-rnbber spring to the foot of the child, by means 
of which all chance of talipes equinus occurring is re- 
moved, On the spinal cord recovering its natural state, 
and the patient gaining the power of walking, no foot 
deformity will then be found to exist to interfere with 
general locomotion. 

2. Angular Curvature —This deformity may be induced 
in the cervical spine either by relaxation of the yertebral 
ligaments, or disease in the bodies of the vertebra, The 
latter is of most frequent occurrence, and is generally the 
sequence to a fall or blow. As, however, cases arise 
without cither of these exciting causes, it is more probable 
that the blow simply deyelopes a latent constitutional pre- 
disposition of which the diseased spine which results affords 
an evidence. Whatever may be the originating cause, the 
distinguishing feature of angular curvature resulting from 
caries of the cervical vertebre: is a sharp knuckle-formed 
prominence. Great pain is felt by the patient upon this 
being pressed with any degree of hardness. There is also an 
indisposition torotate thehead, In an advanced stage, owing 
to absorption of one or more of the spinous processes, a deep 
indent can be felt at the upper part of the cervical spine, 
which also is painful upon pressure. ‘The only position 
in which there is freedom from pain is that of entire rest, 
the movement of the head and neck being prevented. 
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As, however, in cases of angular curvature from curies the 
patient is generally delicate, a lengthened position of rest 
tells unfavorably upon the general health, and it becomes 
a matter of importance to retain the head and neck at 
rest whilst the patient is permitted to take slight exercise, 
Hence the great advantage of mechanical aid which shall 
combine absolute local rest with the facility for bodily 
locomotion. 

Mr. Bishop has sugyested a very valuable apparatus for 
angular cervical curvature in children. It is composed of 
alight padded plate, accurately moulded to the spine, and 
having at its upper margin an occipital rest, which pos- 
sesses free motion horizontally and anteriorly, partial 
motion posteriorly, but no motion at all laterally. When 


this apparatus is applied and firmly secured by shoulder 
loops, thoracic and pelvic bands (Fig. 80), it supports and 


Fro. 20. 


fixes the cervical portion of the spine, while permitting 
free motion of the head in every direction but that likely 
to do hari, 
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Disease of the cervical yertehre, whether the result of 
an injury or proceeding from constitutional causes, 
requires for its treatment a most careful adjustment of 
mechanical apparatus. When it is remembered that the 
life of the patient is more or less involved in the rest 
which can be given to the diseased vertebrie, it becomes a 
matter of much consequence to know the best appliance 
for accomplishing this purpose, and the readiest method 
of its application, 

It aust be borne in mind that the object to be affected 
is that of so controlling the head as to prevent its moye- 
ments, whether voluntary or accidental, from disturbing 
the position of repose which it is so essential to give in 
all cases of spinal caries to the affected region; and as 
it not unfrequently happens that the first or second 
cervical yertebra may be the seat of disease, it is by no 
means easy even by the most rigid control of the head to 
prevent some degree of motion being given to the muscles 
of the neck, and in consequence to the spine itself. The 
best form of instrument for securing rest in these eases is 
one which I first had the pleasure of devising, at the 
suggestiow of Mr. Paget, and for simplicity of structure 
and ease of adjustment, it as yet stands unrivalled. The 
character of the apparatus may be gathered from the 
following diagram, which represents the instrument both 
in its form and adjustment. 

Tt consists of a steel band formed somewhat like a 
milkmaid’s yoke, only applied to the chest instead of the 
shoulders, From the lateral surfaces of this band, and 
on a line with the centre of the parietal bones, two 
cervical levers arise, having pads at their superior 
extremity for grasping and holding firmly the sides of the 
head. ‘These rods slide horizontally and vertically, so 
that the most minute adjustment of force and position can 
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be secured, whilst they can, also, by loosening a little 
screw in the neck-plate, be made to rotate slightly on the 
vertical axis. In front of the neck-plate, and agreeing in 
position with the superior margin of the sternum, another 
rod furnished with a hollow rest for the chin is attached. 
‘This rod slides upwards and downwards, so that the exact 
amonnt of support the head needs can be readily secured, 


Fig. 31. 


It will be seen that when these rods are in sifu, the 
head is free to move only in its posterior direction. To 
prevent this a padded silken band is carried from each 
lateral rod across the occiput. When this is done the 
patient’s head is fixed immovably, the diseased portion 
of the neck being untouched and free, although restrained 
from the least movement. A patient with the head thus 
fixed may walk about with comparative impunity, although 
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labouring under cervical disease. It is, however, the usual 
and by farthe wiser course to keep the patient in a reeum- 
bent posture. Fig. 32 shows the instrament as it appears 
when adjusted, and for efficiency it is the best thing yet 
devised, as it leaves the arms and whole of the body free. 
Where the disease is as low as the sixth or seventh cervical 
vertebra, then the posterior arms of the neck-plate are made 
to join a spinal apparatus, such as is figured at page 89, 
with this modification, that the rod, which crosses the 
shoulders, is curved downwards, similar to the front part 
Pia. $2, 


of the neck-plate. With this arrangement the whole 
spine and head can be readily controlled. 

Application of Instrument—In adjusting the neck 
instrument it is necessary to stand in front of the patient, 
and having loosened the screws which hold both lateral 
and chin rods firm, expand their plates so far as to admit 
of the breast-plate being rested, on the néck and chest. 
Then gradually and gently brine the two lateral plates 
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together, and adjust their height to the parictes of the 
skall, and, finally, raise the chin rod and secure as firmly 
as possible the whole of the screws. The silken back 
strap should now be passed around the back of the head, 
and those straps which pass under the arm and give 
steadiness to the chest plate should be secured. The 
paticut can then have a soft or air pillow placed under his 
head, and the whole appliance will keep the region of the 
neck free from heat or touch, and yet immovubly rested. 
A plan frequently adopted for the relief of disease of 
the cervical vertebre in Germany is to place the patient 
in a semi-reclining posture on an invalid chair, to which a 
neck-piece is fastened (Vig. 33) and so arranged as to 


Fie. 33. 


hold the head immovable, somewhat after the manner in 
which the latter is occasionally fixed for photography. 
Or, instead of the ueck-piece, two bags of sand are used, 
between which the head is placed. 

Fracture of cervical vertebre—Injuries to the cervical 
vertebrie from accidental violence are amongst those cases 
for which mechanical aid proves of the highest value. 
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‘The two following cases may be qnoted as illustrative of 
the subject. A gentleman was violently thrown from his 
horse and pitched on the vertex of the skoll, being thereby 
rendered insensible. On being examined by Mr. Erichsen 
and Dr. Russell Reynolds, fracture of one of the cervical 
vertebra was diagnosed, and they euggested the propriety 
of keeping, if possible, the whole head and thorax in such 
a state of mechanical rest as should reduce the muscular 
movement of these parts to its minimum, and at the same 
time relicre the scat of fracture from distarbance. Tho 
patient was, therefore, carefully held whilst a gotta-percha 
shield embracing the whole of the posterior surface of the 
body from the occiput to the nates was gently but accu- 
rately moulded. This was softly lined, strengthened by 
steel bands, and silken straps holding the forchead, chin, 


and chest were affised, by which means the patient could 
moved without causing the least injurious 
local action. He made a good recovery, and a few months 
ds was able to resume his occupations, only adopt- 
f safeguard a gutta-percha stock around the 

This was afterwards dispensed with. 
econd ee is equally remarkable, and also resulted 


his horse. Although taken up for 

into a neighbouring cottage, some 

observed, and Mr. FP. Symonds 

xford to see him, pronounced the 

f the spine, It was, therefore, 

mechanical aid, and a peculiarly 

yas, at his suggestion, constructed 

to support both spine, ‘his consisted of a 
hinged pelvic ban. teral cratehes, whilst along 
the transverse processe: vertebra: two steel springs 
passed, attached firmly by transverse rods to the lateral 


‘ew 
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crutches so as to form a light, compact, and airy frame 
receiving the whole of the spinal region, which rested on 
it, like a tray. To the upper part of this appliance another 
steel frame was affixed, supporting the sides of the head 
and the chin, but leaving the cervix free from touch yet 
incapable of motion. So severe were the symptoms that 
ont the least disturbance of the trunk strong convulsions 
similar in their character to tetanic spasm ensued. Yet 
after wearing the mechanical appliance some little time 
the patient was enabled to be moved in an invalid bed a 
distance of twenty miles, and eventually came up to 
Loudon almost entirely recovered. 

‘These cases evidence in a high degree the value of 
orthopraxy and its important relation to surgical science 
(Fig. 34). 

Fro. 4. 


Application of Instruments—In applying any one of 
the instruments described in this section, first secure it 
firmly to the trunk, and then gently act upon the head. 
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‘The mechanism should always be adjusted to the patient 
from behind, except when instractions to the contrary 
are given, by which means the surgeon sces that the pelvic 
portion is firmly secured, without which the head cannot 
be correetly controlled. 


Gymnastics of the Neck. 


Systematic exercise of the muscles of the neck is one 
of the most important modes of remedying or relieving 
the deformities arising from spasm, paralysis, or ill-habit. 
‘This exercise is often best effected, and in many instances 
can alone be carried out, by mechanical agency, A simple 
and very excellent cervical gymnasium may be constructed 


in the following manner (Fig. 35): !or the portable 
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gymnasium to be afterwards described (Chap. IIT) may 
be arranged so as to serve also as a cervical gymnasium. 
A stout frame, four feet square, is fixed firmly upon legs, 
one at each corner, of about four fect six inches in height. 
‘To the centre of cach side of the frame a pulley is at- 
tached. Within the framework thus constructed is placed 
a chair, the seat of which can be elevated and depressed 
after the fashion of a music-stool. The apparatus is com- 
pleted by a padded strap to buckle round the head, cords 
with hooked extremities which pass over the pulleys, and 
weights of various sizes to be attached to the cords. The 
object of this arrangement is to antagonise the excessive 
action of muscles affected with spasm, or of which the 
counteracting force has been removed or diminished by 
paralysis, or the enfeeblement arising from inaction of 
the opposing muscles. An enfeeblement from inaction 
of certain muscles or groups of muscles is the source of 
the deformitics—mauvais posts—which are sometimes 
observed in indolent or weakly children as the result of 
lounging habits. The patient being placed on the chair, 
the strap is buckled round the head, and the weights are 
so arranged as to counterbalance the overacting muscles. 
Tf these be the anterior cervical muscles, the weight 
is brought to bear on the posterior part of the head, 
hy hooking one of the ropes to the strap in this position. 
If the lateral cervical muscles are dragging the head 
laterally, the weight is fixed to the inactive side; if 
the posterior cervical muscles are affected, the weight is 
attached anteriorly. When the distorting force is thus 
counteracted, the patient is instructed to place or endea- 
vour to place perseveringly, and patiently, the inuetive or 
paralysed muscles in action. The effort at first is often 
wearisome abd repulsive, and when, in parulysed muscles, 
little voluntary motion remains, it is freqacntly most dis- 
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heartening. But the amelioration which may from time 
to time be sccured even in the most obstinate cases by 
persistent efforts is almost incredible, and the patient 
should always be encouraged to the utmost. 

Another and still simpler form of appliance is obtained 
by fastening an india-rubber cord to the wall, level with 
the head, and by a similar fastening to that already 
described, securing it to the skull. 

‘The direction of movement can be varied by changing 
the position of the body. 


Sxcrioy 111.—Dericrencies. 


Defects of structure, whether arising congenitally from 
arrested development, or from injury, disease, or surgical 
operations, as from excision and amputation, are acommon 
cause of deformity. The head and neck is less liable to 
disfigurement from this source than the limbs, yet greater 
importance on the ground of appearance attaches itself to 
their defects, than to those which pertain to any other 
part of the human body. The deficiencies in this region 
of the body, to relieve which the aid of the mechanical 
therapeutist is required, are as follows :— 


1. Drrtciency Nosr. 
2. Devicreney Lies. 
3. Dertcrency Bans. 
4. Dericrency Patare. 
5. Devicrency ov Cuzex. 
6. Dericrency or Eve. 


So successful have been the efforts of surgery, by trans- 
plantation of living tissue, in restoring the nose when 
destroyed by discase or accident, and in relieving the 
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disfigurement and discomfort arising from malformed 
palate and harelip, that the need of mechanical aid in the 
treatment of these deformities has been greatly dimi- 
nished. Nevertheless, there are still cases in which the 
skill of the mechanician must supplement the work of 
the surgeon. The necessity occasionally arises for the 
fabrication of an artificial nose, or lip, or palate, in 
order to remedy the evils arising from the ravages of 
disease. 

1, Deficiency of Nose—The fabrication of an artificial 
nose holds much the same position in mechanical thera- 
pentics that the construction of a new nose does in 
conservative surgery. The moulding of an artificial 
organ, a8 the formation of a new one from living tissues, 
demands the highest delicacy of manipulation. The arti- 
ficial nose may be fabricated of silver. A thin sheet of 
this metal is fashioned so a5 to represent as accurate as 
possible, in size and shape, the missing organ, The 
almost universal existence of photographic portraits of 
individuals greatly facilitates the mechanician’s endeavours 
to frame a resemblance to the original member. After 
the artificial organ has been accurately moulded, not only 
in form, but also in its adaptation to the face, it is fixed 
in its place by a pair of spectacles, to the bridge of which 
itis attached. When thus fixed it is carefully painted the 
colonr of the adjacent skin by 2 skilful artist. ‘The diffi- 
enlty of detecting a nose thus constructed, except on close 
investigation, is astonishing. 

Aluminium, gutta percha, and india rubber are also 
used in the manufacture of artificial noses. Aluminium 
has been substituted for silver on account of its great 
lightness and extreme tenacity, but it does not admit of 
such accurate manipulation as the latter metal. The ad- 
vantages of using gutta percha or india rubber are these 
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—the artificial organ made from cither substance is soft 
to the touch, and it can be attached directly to the face 
by collodion. The disadvantages of an artificial nose of 
gutta percha or india rubber are, that it is heavier and 
more oppressive to the face than onc made of silver or 
aluminiam, 

The fabrication of an artificial nose from gutta percha 
or india rubber is conducted in the following manner: A 
plaster of Paris cast of the disfigured face is first taken. 
Upon this cast a nose is carefully modelled in clay. From 
the cast thus completed a metal matrix or hallow mould 
is obtained, and so arranged that on fluid india rabber or 
gutta percha being poured in, a cast of the modelled 
nose is yiclded. The cast, after it has cooled, is next 
removed from the mould, and, if formed of india rubber, 
it is vulcanized ; then it is accurately fitted to the face 
and coloured so as to represent the natural organ; finally 
it is attached to the face by a thin film of collodion. 
With moderate care an artificial nose thus constructed 
may be readily fixed in its place and detached. 

Nhe best substance, however, for the construction of 
an artificial nose is soft wood. The material, accurately 
earved to fit the face and simulate the lost organ, is 
steeped in a composition which renders it impervious to 
the nasal and cutaneous secretions. It is then covered 
with skin and carefully coloured by an artist. A nose 
of this description is lighter and better than any other 
artificially formed, and it possesses the additional advan- 
tage of being easily cut or altered, a circumstance often 
needed from subsidence of the ewelling which frequently 
is left after loss of the nose from disease, 

2. Deficiency of Lips.—The lips are occasionally the 
seat of destructive disease, and it sometimes becomes 
necessary, in order to prevent a distressing trickling of 
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saliva, to construct an artificial substitute for the lower 
lip. The best substitute is a shield of silver, fitted to the 
chin, and moulded at the upper margin in the form of a 
lip. To the lower margin of the shield is attached an 
india-rubber bug for the reception of saliva, The shield 
and artificial lip are carefully painted to represent the 
natural parts, and the caoutchoue receptacle can be hid 
beneath # cravat. 

8. Deficiency of Ears.—The ear is also liable to destruc- 
tive disease. Artificial cars are moulded of silver, painted 
80 a8 to represent the natural organ, and fixed in their 
place by a spring passing over the vertex of head, 

A few months ago it was the fashion in Irance to wear 
artificial ears, much ingenuity being displayed in their 
construction and attachment. ‘They were formed of 
caoutchoue, and covering the natural, but in many cases 
ill-shapen organs, were fixed by a light spring behind the 
ear. So perfect were they in make that it was almost im- 
possible to distinguish the false organ from the real at a 
slight distance, 

4. Deficiency of Palate—Cleft palate is a congenital 
affection. It is apt to give rise to much annoyance and 
discomfort, particularly regurgitation of food and drink 
into the nostrils, and thickness of articulation. If the 
lesion does not admit of being remedied by surgical opera- 
tion, or the knife is objected to, relief may be obtained by 
the use of an artificial palate. 

Artificial palates are constructed either of gold or 
vuleanite. If gold be the material used, a mould is first 
taken in wax of the cleft palate, in the same manner as a 
dentist takes a mould of the teeth. A plate of gold is 
then carefully fitted to the cleft, as shown in the model. 
To the upper portion of the plate is soldered a tongue of 
the same metal, and to this tongue is attached a piece of 
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Sponge, somewhat larger in size than the cleft which the 
plate is intended to fill, When the plate thus arranged is 
fixed in position, the sponge absorbing the moisture from 
the neighbouring parts swells, and sustains it firmly in 
site. If the apposition of the edges of the artificial palate 
to the cleft be accurate and the sponge be rightly fixed, 
there need be no fear of accidental displacement of the 
apparatus on inspiring through the nostrils; and, the cleft 
being closed, regurgitation of food and drink into the 
nostrils and thickness of articulation at once cease. 

Tf vulcanite—india rubber rendered corneous by intense 
heat—be used for the fabrication of an artificial palate, 
the material, when in a softened state, is directly moulded 
to the cleft. The advautage of vuleanite is the great 
accuracy with which it can be adapted to the edges of the 
fissure, The advantage of gold is its freedom from 
corrosion. : 

Deficiency of Cheek.—The cheek is sometimes seriously 
injured by bullet wounds, the destruction of tissue being” 
so great that an unsightly and disagreeable fissure is left, 
interfering both with the mastication of food and the 
imbibition of liquids. A case of this kind, which occurred 
during the Crimean War, came under the notice of Her 
Majesty at the time of one of her visits to the military 
hospitals. I had the honour to receive from Her Majesty 
personally a command to relieve mechanically, if it were 
practicable, the evil from which the wounded man suffered. 
1 contrived to effect this object by forming an artificial 
check of silver, whicl was carefully fitted above the fissure. 
‘This, when fixed in position and painted to represent the 
natural flesh, largely removed the extreme disfigurement 
from which the unfortunate man suffered, and enabled him 
to masticate his food and take fluids with much greater 
comfort. 
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The course pursued in this case is that which would 
mect the majority of cases of a similar character. 

‘The deep interest taken at this time by the Queen in 
the welfare of her wounded soldiers was peculiarly graceful 
avd touching. Few had more abundant opportunities 
than myself of witnessing the great solicitude displayed and 
the efforts made to furnish the poor fellows with every 
assistance that art or science could suggest, or a munificent 
purse obtain. 

Her Majesty honoured me by personally requesting 
me to devise, and by inspecting the mechanisms J adapted, 
and she frequently expressed much satisfaction and 
delight at secing the joy manifested, by several of the more 
severely injured, when they found themselves once again 
enabled to pursue their customary occupations. After the 
carnage of Inkermann, the large military hospitals of 
Chatham and Portsmouth were literally filled with patients 
suffering from almost every variety of disfigurement and 
mutilation; and although considerable sums were col- 
lected under the auspices of the committee of the Patriotic 
Fund, and both wisely and widely distributed, yet the 
knowledge that the Queen interested herself actively and 
personally in whatever was done for the mechanical relief 
of the disabled, animated the spirits of the men more than 
anything else carried out in their behalf. 

Her Majesty’s privy purse almost solely supplied the 
means for purchase of the necessary prothetic appliances 
for those who had, in “a soldicr’s battle,” proved them- 
selves brave defenders of their country and its honour, 

1 feel it is only a just and loyal act to mention that 
from Her Majesty’s example arosea desire to improve the 
mechanical appliances previously constructed for the 
wounded or injured poor; and that in the many admir- 
able inventions which have since resulted, an evidence is 
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afforded that the impetus then given has borne abundant 
and highly valuable fruit. 

Deficiency of Eye.—Loss of an eye is one of the most 
grievous sources of deformity. Although Paré pointed 
out, in the sixteenth century, in what manner this defect 
might be remedied, it was not until a comparatively recent 
period in the present century that a thoroughly satisfactory 
artificial eye was produced, Now, however, so exquisite 
an imitation is made of the missing organ, whatever its 
hue, that it is impossible to distinguish the real from the 
artificial eye, when the latter is fixed in its place, without 
a close inspection. 

If the ball of the eye be retained, and preserve its 
mohbility, the diffienlty of detection becomes still greater. 
The artificial eye is made of glass, “counterfeited and 
enamelled,” as Paré writes, “so that it may seem to have 
the brightness and gemmy decency of the natural eie.” 

The relief of deformity arising from deficiencies of the 
teeth has become the duty of a separgte profession, and 
needs no comments here. 





CHAPTER II. 


THE UFPER EXTREMITIES. 


T.—Deroxaaries. 


Derronmirtes of the upper extremities, although less 
obtrusive to the eye than those of the lower, are not less 
important ss drawbacks upon the usefulness or comfort of 
the individual. They chiefly arise from mischief in the 
joints (from whatever cause arising), contraction, and in 
old standing cases even shortening of the flexor muscles, 


and the cicatrices of burns. 

(1). Coxrraction or Tux Snovtpnr. 

(2). Conrgacrion or tre Evsow. 

(8). Distousion ov Te Fone-anat. 

(4). Deronsities or tun Waist avp Fixorns. 

(5). Conrmaction vxos rue Cicareices or Buns, 

1. Contraction of the Shoulder.joind is x very rare affec- 
tion, I have had to deal with it mainly as a result of 
gun-shot wounds, which have rendered necessary ampu- 
tation of the arm. In these cases the paticnts have been 
unable to extend thestump, in consequence of contraction 
of the muscles surrounding the joint. Prior to the ad- 
justment of an artificial arm it is necessary to secure free 
motion of the stump. In order to effect this, when the 
joint has become fixed from contraction of the muscles, it 
is best to mould accurately to the clavicle, aud upper part 
of the scapula, a gutta-percha shield. To this shield a 
lateral lever furnished with # ratchet joint is to be at- 
tached, and so arranged that, when the screw is acted upon, 
extension of the stump is obtained. The articulation 
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must be well and frequently shampooed, which assists 
greatly the extending power of the instrument. 

2. Contraction of the Elbow —The most ordinary form 
of contraction of the elbow is simple flexion of a perma- 
nent character, arising from retraction of the flexor 
muscles, This may have been brought about by the arm 
having remained bent for a long time in one position, — 
during long and wasting illness, or in consequence of some 
painful affection of the joint, or as a result of injury to 
the arm. If the tension of the rigid muscles be great, 
tenotomy may be required in conjunction with mechanical 
treatment. In the majority of cases, however, a well-eon- 
structed instrument will suffice to mnbend the arm and 
restore the flexibility of the elbow. 

‘The instrament commonly made use of in these cases is 
a double splint, connected at one extremity by a hinge, 
and fixed in an angular position, by an elongating screw 
(Fig. 36). This splint is arranged so that it can be placed 


Fro. 36, 


thus Sie extension is ¢! fected by means of the 
It would be difficult to conceive a more u 

and less scientific form of apparatus for the 
sought to be atiained, ‘The mechanical 
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splint does not coincide with the axis of the elbow-joint as 
it ought to do, but is placed more than an inch above it. 
Purther, the position and arrangement of the screw do 
not admit of full extension of the arm. 

The proper form of apparatus to be employed in the 
eases under consideration, consists of two lateral levers, 
jointed at the elbow, and with a padded metal trough for 
the fore- and another for the upper arm. ‘The outer joint 
is governed by a rack-and-pinion movement, which 
permits the gradual extension of the articulation without 
pain or inconvenience (see Fig. 37). A soft leather cap 
receives the elbow, and constitutes a point of counter-re- 
sistance when extension commences. 


Fig. 37. 


As the object of this splint is simply to obtain extension 
of the flexed arm, it must be afterwards modified by the 
substitution of a vulcanized india-rabber spring for the 
ratchet axis. By this means muscular exercise can be 
gained, and the facets of the articulation rendered free 
through frequent movement. If this be not done, there is 
an almost certainty of relapse when the fixed apparatus is 
removed. The joint should also be frequently bathed in 
hot bran and water and well rubbed, which will render the 
action of the modified instrument mach more efficacious. 
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At the suggestion of Professor Longmore, I have provided 
this apparatus with a set of upper and lower arm troughs 
of various sizes (sce Fig. 37), so that the same levers may 
be adapted to different cascs, I have also arranged ex- 
tending apparatus for the knee in a similar mauner. The 
utility of both forms of mechanism for army surgeons and 
hospitals is thus increased. Occasionally contraction of the 
elbow is a sequence to disease of the articulation, and is as- 
sociated with a considerable degree of pain; in truth, so 
much so as to preclude the least touch or pressure being 
made uguinst the external region of the joint, Also, any 
jar or accidental movement produces great suffering. In 
order to secure such an amount of rest as shall enable 
the diseased joint to assume 8 healthier condition, or to 
encourage an anchylosed state, that form of mechanism is 
needed which shall obviate the possibility of mechanical 
motion, and at the same time give support to the limb in 
such a manner as shall prevent it from anchylosing in a 
position unfavorable for future usefulness. To secure 
these poi I, at the suggestion of Mr. Paget, have ar- 
ranged the following apparatus, which consists of two 

il troughs resting against two thirds of the upper 
t These troughs are connected to- 

steel curved to the shape of the joint. 

lastic centres serve to secure this 

Its mode of application is first by 

ting rod accurately to the angle at 

ed advantageous to flex the arm; 


rithout such tension as might 

x f the elbow-joint. Lastly, 

the silk webbing fastened in such a manner 
as shall take all weig) the joint and transfer it to 
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Tt will be perceived that the elbow-joint is rendered 
perfectly motionless, whilst its entire surface is untouched ; 
so that should any external medicinal application be 
necessary it can be made without removing the splint, 
an advantage difficult to overrate. A gutta-percha shield, 
not shown in the woodcut, is attached by strings to the 
outer side of the steel arm-trough, by which means the 
elbow is guarded (without being touched) from an acci- 
dental blow. 

Fre, 38, 


When the elbow-joint is rotated as well as flexed, as when 
the wristis turned inwards and outwards, a modification of 
theapparatus described at p. 101 is needed. The internal 
lateral lever is done away with, the external one only being 
retained, and to this a second ratchet-centre is attached, 
80 formed as to agree with the plane of rotation, This 
deformity is, however, very rare, as is also lateral inver- 
sion of the elbow. When this latter condition exists, a 
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well-padded splint bonnd tightly to the arm, is the 
mechanical appliance to be adopted. 

A common form of contraction of the elbow is that 
which arises from semi-anchylosis of the joint. In these 
cases the patient cannot either extend or flex the fore-arm, 
but on the application of considerable foree some degree 
of motion is found, constituting the distinction between 
true anchylosis or bony union of parts and false anchylosis 
or cartilaginous adhesion. In these cases the flexor 
muscles of the arm are thrown into a state of spastic con- 
traction, and if the mischief in the joint is of old standing, 
they not unfrequently become shortened. In treating a 
case of semi-anchylosis the object first sought is to break 
down the morbid adhesions in the jomt. This may be 
effected by one operation, or by a series of operations. 
If the former, the patient is placed fully under the influ- 
ence of chloroform, not merely to allay pain, but also to 
relax the contracted muscles, and to prevent those violent 
contractions which else the pain would induce; then the 
limb is forced into a straight position, the morbid adhe- 
sions about the joint being broken down. ‘To prevent re- 
newed contraction of the joint and secure motion, a special 
splint is required, having strong vulcanized india-rubber 
cords, the action of which induces muscular power and 
prevents recontraction, 

If the degree of force required to break down the adhe- 
sions immediately prove to be such asthe surgeon hesitates 
to nse, or if it be considered advisable to proceed from the 


commencement by a series of operations, recourse must 


be had to mechanical means. Blanc of Lyons has eon- 
structed an apparatus for this purpose (Fig. 39), a 
graduated seale with index being attnched, by means of 
which the force used may be measured, 

3, Distortion of the Fore-arm.—1 once, in conjunction 
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Fro, 39, 


with Mr. Buxton Shillitoe, had occasion to devise a rather 
complicated piece of mechanism for a case where the 
greater portion of the radius had been excised. Owing to 
the carpal bones losing their ordinary support, the hand 
dropped in a lateral direction, and the whole fore-arm 
became shortened. It was sought to restore the hand to 
its natural position, and cause an extension of the fore- 
arm. To sccomplish these objects was a work of no 
ordinary difficulty, but in the end I succeeded. The 
instrument made use of is depicted in Fig. 40. It was 
formed by a grooved metal splint, which was well padded, 


and which rested upon the ulnar surface. This splint 
was fixed in its place by a strap below the elbow, and 


> 
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by a broad Iaced bandage passing over the radial surface. 
Opposite the wrist a ratchet-joint was fixed, to which 
way attached a double lever, so arranged as to hold the 
palm and back of the hand between its limbs. The 
hand was fastened to the lever by meaus of a leathern 
gauntlet, attached by metal studs. By acting upon the 

, ratchet-joint the wrist and hand were raised and the 
fore-arm extended. The grasping power of the fingers 
remained unimpaired after the operation, and by means of 
the instrument described the patient has secured a very 
useful hand and arm. 

4, Deformities of the Wrist and Fingers—Deformities 
of the wrist-joint consist in simple, permanent flexion, 
extension, transverse rotation, or lateral deviation. Oc- 
easioually two or more of these conditions are combined. 

‘Those distortions of the wnst which are distinguished 
by flexion of the joint, generally present a tense condition 
of the tendons which traverse the inferior surface; the 
dorsal or upper part of the joint becoming extremely 
rounded and prominent. To elongate the muscles and 
restore the joint to its natural position, it is customary to 
employ first tenotomy, and subsequently, by the use of a 
well-adjasted instrament, effect gradual extension, An 
appliance invented for the latter purpose is constructed as 
follows (Fig. 41) :—Two lateral stems are affixed to a 
metal trough, and, at the point where they coincide with 
the wrist-joint, a ratchet-centre is formed. Resting 
against the palmar surface of the hand, and across the 
metacarpal extremities, is a softly padded plate connected 
with the lateral levers, When applied, the trough of the 
instrument receives the under surface of the fore-arm 
whilst the hand-plate rests against the base of the fingers; 
the lateral levers being flexed by means of their ratchet- 
joint, so that the angle formed by the apparatus is equal 
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to that of the contracted wrist-joint. A strong but well- 
padded leathern band passes over the upper and promi- 
nent part of the wrist. On extending the artificial joint, 


Pio. 41. 


resistance of the limb against the instrument occurs at 
the trough, the hand-plate, and the wrist-band. These 
three surfaces form the apex and base of a triangle; and 
as the tendinous region is involved in the base, it under- 
goes an clongation proportionate to the separation of the 
extremities of the lateral levers. 

Other instruments exist for the treatment of this 
deformity, but they are rarely used. The only one 
requiring to be mentioned in addition to that already 
described, is a padded splint, hinged with a ratchet-joint 
just above the dorsum of the wrist, upon the extension of 
which the anterior portion of the wrist-joint is uplifted, 
and the contracted muscles extended. An almost in- 
superable objection, however, to this arrangement is, that 
so great an amount of pressure is brought to bear upon 
the back of the wrist by reaction, that a continuous 
employment of the mechanism becomes impossible ; and 
interrupted treatment rarely leads to good result. 

Another form of wrist deformity is that resulting from 
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contraction of those muscles which extend it. The hand 
is, in consequence, maintained in a straight and rigid 
position. The inconvenience of this condition may be 
comprehended, when it is recollected how many of those 
natural actions which we are ealled upon to perform daily, 
demand the power of freely flexing the wrist-joint. Tn 
fact, althongh contraction of the extensors in such a 
degree as to hold the wrist in a straight position is barely 
a distortion, yet it is far more inconvenient than any 
other form of wrist affection. The mechanical apparatus 
by means of which this deformity is overcome greatly 
resembles that adopted for acting against contracted 
flexors, the only difference being, that in the Intter the 
hand-plate passes under the palm, whilst in casea of 
contracted extensors the force is required to be exercised 
in a downward direction against the back of the hand, 
thus reversing the plan adopted for extending a contracted 
wrist-joint of ordinary appearance and character. 

A third kind of wrist deformity occurs when those 
muscles which belong to the inner lateral margin become 
shortened. In this case the most valuable apparatus 
for overcoming the deformity, is one in which the 
forearm is received in a kind of trough, while at the 
centre of the wrist, and on its upper surface, a ratchet- 
centre is placed, corresponding as far as possible with the 
axis formed by the bones of the wrist in their displaced 
condition. The hand itsclf is also enveloped by a padded 
plate, surrounding both its palmar aud dorsal surfaces, 
and connected with the centre-ratchet just mentioned, 
On bringing this instrument into operation, extension of 
the inner margin of the wrist is obtained. 

Rotation of the wrist upon its own axis, although a 
rare form of distortion, sometimes occurs. To remedy 
this deformity, the same instrument as that just deseribed 
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is emplosed, with this differcnce (Fig. 42), that the ratchet 
is fixed so as to act in a plane transverse to that of the 


dorsal surface of the hand, and thus gradually rotate and 
replace the distorted parts. 

Contraction of the fingers from injury is of all deformi- 
ties perhaps the most troublesome. Whatever interferes 
with the flexibility of the fingers, diminishes the utility of 


the hand to a degree altogether disproportionate to the 
seeming magnitude of thedeformity. A single finger may 
be contracted, or the whole of the fingers of one hand. 
Th the latter case, the hand is useless; but occasionally, 
even in apparently the most hopeless instances, benefit 
may be derived from mechanical appliances, as the follow- 
ing example will show. 

An officer in the Indian service received a wound across 
the palm of the hand, from a tulwar, during the Sikh 
campaign, Considerable sloughing occurred, and, on 
cieatrization taking place, the contraction of the fingers 
became so great that the handle of a sword could not be 
grasped. At the wish of Sir W. Fergusson, I endeayoured 
to relieve the excessive contraction by the instrument 
shown in the following woodcut (Fig. 43). 

A padded plate rests upon the dorsal surface of the 
hand, to which are attached five jointed rods, four of 
which follow the course of the fingers, and the other of 
the thumb. Corresponding exactly with each articula- 


: 
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tion is a ratchet-joint governed by a key. The fingers 
are bound. to the rods by a piece of narrow black ribbon. 


On moving either of the artificial articulations extension 
of the joint over which it is placed results. It will be 
perceived that no less than fourteen distinct axes of 
extension are required in treating the thumb and fingers. 

By this piece of mechanism a very useful hand was 
obtained. The patient was again enabled to hold his 
sword and perform almost any act dependent upon the 
free use of the fingers. 

An admirable form of instrument for contraction of the 
fingers is a steel plate, accurately fitted to the under or 
palmar surface of the hand and arm, Each finger is 
recciyed upon a portion of the splint equal to its own 
diameter, and asa line of separation equal to its length 
exists between cach finger, small rings of vulcanized 
india rubber, of about half an inch broad, are enabled to 
be passed over the apex of contraction, thus binding by an 
elastic force the contracted fingers to the splint. The 
persistent force which can be obtained from india-rabber 
bands forms an excellent mechanical power in cases of 
this kind, and almost invariubly succeeds in overcoming 
even yery rigid contraction. At the same time the 
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resiliency of the substance employed admits of the 
articulations being moved without displacing or with- 
drawing the splint. 

Another very valuable invention for contraction of the 
fingers is constructed as follows (Fig. 44) : 

A padded leathern band surrounds the wrist. To the 
upper surface of the band a socket is attached; and in 
this socket a curved lever, having two horizontal bars, ia 
fixed. One of these bars passes under the palmar surface 
of the first joint of the fingers, the other passes over the 
dorsal surface of the third joint of the fingers, A small 
ratchet-centre also exists in the carved lever, which, upon 
being moved gently, extends the whole of the fingers, by 


pressing upon them st the back while uplifting their 
extremities. This appliance is calculated to overcome the 
most severe case of finger deformity. 

When the forefinger is contracted, as frequently occurs, 
a little plate fixed at the back of the hand, and furnished 
with a lever acting in the same manner as in the 
instrument above described, soon restores the part to its 
natural form, 

{5.) Contractions from birns—Occasionally the cica- 
trices of burns lead to various contractions, and much 


4d 
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distortion of the upper extremitics ; but as the mechanical 
means required for the extension of a cicatrix are the 
same as those required for the extension of contracted 
muscles, it is not necessary to enter into detail. 


Tn concluding this section, it is important to mention 
an instrument which is necded to prevent a recurrence of 
distortion after the extension of contracted joints has 
been effected. This consists for the elbow and wrist- 
joint of a very light metallic frame, jointed at the point of 
flexion, and furnished with what is known as a stop-joint. 
By this appliance extension can be kept up at intervals 
until the muscles have recovered their proper foree and 
equilibriam, 

Application of Instruments,—With the whole of the 
appliances just described, care must be taken to render 
their form, prior to adjustment, as far as possible, the 
same as that presented by the distortion. Then the hand 
or arm must be carefully surrounded by a thin flannel 
roller, and any part of the mechanism likely to produce 
pressure guarded by a piece of thin felt, which is the 
softest and best substance I know of for making a 
temporary pad. The arm or hand can then be secured by 
the straps or lacing of the appliance, the action of which 
must be gently increased. It is never advisable for an 
apparatus of any kind to be worn more than four hours 
the first day, six the next, and eight the third. Tt may 
be retained the whole day on the fourth. By this pro- 
cedure the patient insensibly becomes accustomed to the 
instrument, and none but the most trifling inconvenience, 
if any, is afterwards felt. 
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IE.—Desiitizs. 


The chief forms of debility of the upper extremity, 
which admit of being ameliorated by mechanical aid, are 
as follows: 


1. Drop-sHovtpen. 
2. Panatysis or tae Forrans, 
3. Dror-wrisr. 
4. Contacto Fixornrs. 
6. (wu) Warvens’ on Scnivenens’ Crame, 
(0) Composrrors’ Cramp, 
{c) Musicians’ Cram, 
(@) Snormaxers’ Cramp, 
(ce) Semestaxsses’ Cramr. 


1. Drop-shoulder.—This condition arises either from 
Taxity of the ligaments which maintain the head of the 
humerus in apposition with the glenoid cavity, or from 
paralysis of the deltoid and scapular muscles. When the 
ligaments have lost their clasticity and become extended, 
the head of the humerus falls out of the glenoid cayity— 
there is permanent dislocation of the shoulder. Oc- 
easionally, from laxity of those ligaments which hold the 
head of the humerus in its natural cavity, it admits of 
being readily displaced by the slightest exertion, such as 
putting on a coat, &c. For these cases of anterior 
luxation of the shoulder-joint, I have devised a very simple 
apparatus, which can be worn without the least inter- 
ference with dress or the natural movement of the arm. 
Tt consists of a curved spring like an epaulette, which 
grasps the head of the bone and holds it in position, 
The straps (which have the direction of a figure of 8) are 


A 8 
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80 arranged as to give support to a rather thick axillary 
pad, whilst the whole is held in place by a band passing: 
across the chest, 


Fra, 45, 


In more severe cases the plan which should be carried 
out is that of producing firm pressure against the anterior 
surface of the shoulder.joint, or rather the head of 
the humerus. This is best effected by an instrument 
formed as follows:—A thin plate, shaped to represent 
the scapula, rests on that region, having a strong steel 
rod curved to the form of the axilla fixed to its lateral 
outer edge, the junction between the scapula-plate and 
the axillary lever being made by a ratchet-joint, The 
end of the axillary lever is shaped like a pear, and, being 
well padded, rests against the anterior surface of the 
homerus; straps passing over the opposite shoulder hold 
this instrument in position. On turning the ratchet-axis 
with the usual key for such a mechanism, compression of 
the head of the humerus backwards occurs, without at all 


i 
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interfering with the natural movement of the arm. The 
limb, indeed, becomes even more useful to the patient than 
before the instrument was applied. I devised this instru- 
ment at the suggestion of Mr. Berkeley Hill, for a case 
of his, in which the patient dislocated his shoulder whilet 
labouring under attacks of epilepsy. 

Tu cases where the arm is displaced in a downward 
direction into the axillary cavity, the best mechanical 
treatment is to place a short crutch beneath the axilla 
(Fig. 46), retaining it in its place by a broad-webbing 


Fio, 46. 


and passing over the opposite shoulder, and by a belt 
which encircles the chest and fixes the affected arm to the 
side. 

‘These are almost the only forms of dislocation of the 
liumeras which require persistent and special mechanical 
treatment. Other varieties admit of reduction, and the 
bone is readily kept in place by the ordinary Brasden 
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bandage, which consists of two padded shoulder-caps, 
buckled together behind between the seapulie. 

When the displacement of the shoulder-joint arises 
from paralysis of the deltoid and scapular muscles, the 
head of the humerus may be retained in its normal posi- 
tion by means of a gutta-percha shield which, embracing 
the affected shoulder and upper arm, is also fitted to the 
side of the thorax. This shield is kept in position by 
a shoulder-strap and corset (Fig. 47), Should the joint be 


Fro. 47. 


painful, great relief'is obtained by carrying the gutta-percha. 
shield beneath the olecranon, thus relieving the articu- 
lation of that sense of aching which the weight of the 
limb so frequently causes when brought to bear upon 
weakened ligaments or paralysed muscles. In cases of 
diseased shoulder-joint very great comfort and ease are 
guined by the ase of this simple splint. I recently had 
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is so.airanged as to keep the arm bent, except when the 
Vinsh is voluntarily extended, the extensor muscles acting 
ormally. This apparatus, whilst obviating the most 
Bmmediate and distressing inconvenience arising from 
his form of paralysis, serves also as an important agent 
Wor facilitating the restoration of power in the paralysed 
swnuscles, For by its aid the paticnt may aystcmatically 
[practise a series of localised movements, one of the most 
Important methods which can be adopted for reinvigorat- 
Sng debilitated or palsied muscles, flexion being brought 
about by the elastic cords. (Fig. 48). 


Fao. 48, 


3. Drop-wrist.—This troublesome affection, arising 
from paralysis of the extensors of the hand, is chiefly a 
result of “lead-poisoning,” and is most common among 
painters and brass-founders. When it has not yielded 
to ordinary remedies, sometimes considerable relief may 
he obtained by mechanical agency. The unopposed and 
contracted flexors may be antagonised and the hand 
raised, either by the use of a helical spring, or of 
yuleanised elastic bands. The latter are preferable, and 
in the accompanying diagram (Fig. 49) an arrangement 
is shown by which the elastic material may be applied 
effectively to the relief of this form of debility. With the 


A 
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occasion to adjust one of these splints, at Mr. 
suggestion, to a lady who had severe periostitis, and the 
relief she immediately experienced was most marked and 
gratifying, especially as prior to its adoption the least 
touch created great pain. One of the greatest advantages 
of the apparatus is the case with which gutta percha, when 
soft,can be moulded to the most sensitive surfaces without 
creating suffering. During the Crimean War, an officer 
who had been wounded in the shoulder was brought tome 
by Mr. Travers, sen., who found him incapable of bearing: 
any kind of pressure or movement, owing to the head of 
the humerus being necrosed, One of these gutta-percha 
splints, embracing the whole shoulder and part of the 
forearm, was adjusted, and with so excellent a result that 
the patient made eventually a good recovery, Mr. Travers 
was so struck by the steady manner in which the limb 
was held, that he proposed the adoption of splints of this 
class for gun-shot fractures; and at the request of Sir 
Andrew Smith, the Director-General of the Army 
Medical Department, a large number were sent to the 
troops in the Crimea, 

2. Paralysis of the Forearm.—Inability to bend the fore- 
arm from paralysis of the flexor muscles may be satisfactorily 
dealt with in the following manner. The object sought is 
to supplement artificially the action of the debilitated 
muscles, The arm and forearm are enclosed in two well- 
fitting troughs, which are connected by an external and 
internal steel band, attached to a cap for, and jointed at, 
the elbow. From the lower arm of each steel band, at 
the point of flexion, springs a short perpendicular lever. 
Between the free extremity of this lever, and the upper 
arm-trongh, at the place of junction with the lateral 
steel band, extends a vulcanised india-rubber band, The 
strength of the elastic band, in conjunction with its fellow, 
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use of this mitten, control over the knife and fork, a 
stick, or artificer’s tool, has been obtained. 


4. Contracted Fingers —The deformity resulting from 
contruction of the fingers, whether arising from paralysis 
of the common extensor of the fingers or of the interossei, 
is often considerable. Paralysis of the common extensor 
of the fingers is a frequent result of lead poisoning. This 
muscle extends the first phalanx of the fingers, and contri- 
butes to the extension of the wrist. When paralysed, the 
first phalanges cannot be elevated upon the metacarpal 
bones. The interossei flex the first, and extend the 
second and third phalanges, hey also abduct, or adduct 
the fingers. The lumbricales aid in the extension of the 
second and third phalanges. When these muscles are 
paralysed, the first phalanx is tilted up by the want of 
antagonism to the action of the common extensor of the 
fingers, while the second and third phalanges are drawn 
downwards, the hand assuming that claw-like deformity 
which has been designated by French writers the “main 
en priffe.? 

Mechanical aid is too frequently the only means which 
can be had recourse to for the relief of the deformities 
described. Several very ingenious inatraments have been 
devised for this purpose by French mechanicians. The 
following gauntlet (Vig. 50) has been fabricated, according 
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to the instructions of M. Duchenne (de Boulogne), by 
M. Charridre (after a model originally designed by M. 
Delacroix), for the relief of the deformity arising from 
paralysis of the common extensor of the fingers. 


WVUIIS 
pS AAT 


A, a metallic plate fixed at the posterior part of a wrist- 
band. 3B, a metallie plate articulated at H with the plate 
A in such a manner as to permit only lateral movements 
of the hand, to which it is attached by means of a leather 
strap which embraces the palm, when the extensors of the 
hand are paralysed. If these muscles have retained their 
movements, an articulation fixed at B permits voluntary 
flexion and extension. From the inferior extremity of 
the plate B, rigid rods, somewhat raised, extend to the 
inferior extremity of the first phalanges. At the extremity 
of these rods little pulleys (D) are fixed, upon which run 
cords fixed, at one extremity, to the rings B, which embrace 
the ends of the first phalanges, and at the other to the 
springs C, witch are attached to the dorsal plate, To the 
rings G, which embrace the thumb, are attached the 
springs F which arise from the metallic plate of the 
forearm, 

‘The following drawing (Fig. 51) depicts an instrument 
invented by M. Duchenne, and fabricated by M. Charriére, 
to remedy the distortion arising from paralysis of the inter- 
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ossei muscles. In the advanced stages of this deformity, 
the first phalanges are to some extent subluxated upon 
the metacarpal bones, and the metacarpo-phalangeal articu- 
lations are very rigid. 

Fro. 51. 


‘The instrument is composed of three chief pieces. A, 
the digital; B, the palmar; and ©, the anti-brachial. 
These three pieces are articulated, as shown in the drawing. 
The digital portion ix a plate having upon one of its faces 
four grooves destined to receive the fingers, and to maintain, 
by the aid of a leather-strap which presses the dorsal face, 
the last two articulations extended. ‘The second plate(B) 
is applied to the palm. This plate is attached to a metallic 
splint, which is fixed to the anterior surface of the forearm, 
A strong spring is fixed by one extremity to the digital 
plate (A), and terminates by a gut cord, which passes 
over a bridge (E) four centimétres in height, and through 
aring fixed upon the palmar portion, is reflected and tied 
at the point G of the plate A. This cord is gradually 
tightened, so that the digital portion (A), that is to say, 
the first phalanges, arc inclined towards the plate B, 

M. Duchenne states that he has effected many cures 
with this apparatus. 

A very good and simple form of splint for contraction 
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of ‘fingers from paralysis is one formed of shock a 
having each finger separate in order that a band of 
x formed Tike » ring may bo passed over cach finger, 
¥ elastic band surrounds the wrist, whilst a third 
forearm to the splint. his arraugement admits q 
ight muscular movement, whilst at the same time the 
and wrist are prevented from becoming contracted. 
This has been already described as an excellent splint for 
contraction of the fingers unassociated with paralysis. ; 
5. Writer’ Cramp, §c.—This most troublesome malady 
is rarely alleviated except by mechanical means. Any — 5 
other form of treatment is, as a rule, ineffectual. The 
disease consists in an uncontrollable spasm of certain of | 
the flexor muscles of the hand, especially the flexors of 
the thumb, and the index and middle fingers. On at- 
tempting to write, the thumb is forcibly drawn into the 
palm of the hand, and the fingers named are thrown into 
irregular spasmodic action, and a wild scrawl is the result. 
Sometimes contractions of the muscles of the forearm are: 
superadded, and occasionally various abuormal sensations: 
attend the spasm. The musician, the sempstress, the shoc- 
maker, and the compositor, are liable to be attacked with: 
cramp of the same character and experienced in the same 
muscles, ‘The affection is, however, chiefly observed among 
clerks. It is serious on account of its incapacitating 
the sufferer from pursning his accustomed avocations, its 
persistency, and the little effect which remedies exercise 
upon it. By mechanical means, however, great relief may 
often be obtained, and some degree of control over the 
pen, the awl, or the type again secured. The case of the 
musician and the sempstress is less hopeful, but not hope- 
less. The intricate combination of movements needed 
by the musician to command his instrument, and the 
exquisite co-ordination required by the sempstresstomanage 


=~ i 
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her needle, are fatally disturbed even by a trivial impedi- 
ment to motion, and spasm is checked mechanically only 
by limiting motion. 

‘The more the cramp is localised, the greater the chance 
of relief. When it chiefly affects the thumb the proba~ 
bility of complete, or at least, great amelioration approwches 
almost to certainty. Commonly, it is attempted to an- 
tagonise the muscles affected with spasm by springs so 
graduated as to resist the abnormal action. Latterly it 
has seemed to me that when the spasm is confined to the 
thumb, or the index and middle fingers, the best course 
was to fix the affected parts, and educate the unaffected 
fingers to work up (30 to speak) to the affected. This can 
readily be done. Thus, the thumb being the seat of spasm, 
it is fixed in a straight position by « well-moulded shield 
of gutta percha, the last phalanx being free. The chief 
movements in writing, compositors’ work, and shoemaking, 
are thus restricted to the fingers. ‘The same principle is 
carried into operation when the spasm is mainly confined 
to the index and middle finger; and it may also be 
beneficially applied when both the thumb and index and 
middle fingers are affected with spasm. By fixing the 
parts liable to cramp, the tendency to spasmodic action of 
the muscles is diminished and the spasm itself restricted 
in degree. 

An important advantage of the plan thus described is 
the inexpensiveness and simplicity of the mechanism. It 
is on this account well calculated to supply the needs of 
the class of persons who suffer most from the disease, and 
to encourage a wider adoption of its mechanical treatment 
in hospitals. 

The accompanying diagram (Fig. 52) shows the appli- 
eation of the principle in an ordinary case of writers’ 
cramp. 
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Other plans have been devised for the relief of this 
malady, M. Velpeau, for example, suggested a pear- 
Fro. 52. 


shaped handle carrying a tube for the reception of a pen. 
(Figs. 53, 54). 


Fig. 58. 


Fe 


Fro. St. 
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Tn certain cases rest for the fingers are added. 
55.) 


Fi. 55. 


GyMNAsTICS OF THE UPPER EXTREMITY. 


Gymnastics play an important part in the treatment of 
deformities and debilities of the upper extremity. Sys- 
tematic, passive, or active movements, together with 
kneading and friction, are required in almost all cases of 
contraction of the shoulders, the elbow, and the wrist, and 
in paralysed states of the arm, By the latter means the 
nutrition of the muscles is maintained; by the former 
their functions and obedience to the will are gradually 
restored. Even where the entire flexors of a paralysed 
limb are more or less contracted from severe irritative 
Tcsion of the nervous centres, the contraction may be much 
ameliorated by a carcful usc of kneading and passive 
movements, 

Tn carrying out passive movements the operator should 
quietly, steadily, and persistently endeavour to restore the 
normal movements of the articulation when contracted, or 
of the limb when paralysed. To effect this object, he must 
have in mind a clear conception of the nature and extent 
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of motion of the different joints. To facilitate this aim 7 
append the following brief synopsis of the mechanism of 
the different articulations of the upper extremity. 

1. Shoulder-joint.—This articulation has the greatest 
range of movements of all the articulations. It permits 
motion in the following directions -— 


(a.) Before (flerion). 
(0.) Behind (extension). 
(ce) Abduction, 

(d.) Adduction. 

(e.) Cireumduetion, 
(f.) Rotation. 


‘The movements forwards and backwards correspond to 
the flexion and extension of other articulations. The 
forward movement is yery extensive, the arm, at will, 
being carried before and upwards to a vertical position. 
The backward movement is less extensive, and is limited 
by the head of the humerus impinging upon the coracoid 
process. The shoulder-blade, it is requisite to note, is 
carried forwards in extended movements of the arm 
anteriorly, executing at the moment a species of rotation, 
Abduction is the most remarkable movement of the 
articulation. It is peculiar to animals with clayieles, 
This movement may be carried out until the arm rests 
against the head. Adduction is limited by the thorax. 
Cireumduction is the passage of the foregoing movements 
one into the other. In rotation the humerus does not 
turn upon its axis, but rather upon a fictitious axis passing 
in a line from the head of the bone to the internal condyle. 

2, Elbow.—Two articulations enter into the formation 
of the elbow-joint, the articulation between the humerus 
and the ulna (humero-cubital) and the articulation between 
the radius and the ulna (radio-cubital). 


= 
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The Humero-cubital articulation permits : 


(@.) Flexion. 
(b.) Extension. 


The Radio-cubital (superior) articulation permits : 


{a.) Pronation. 
(b.) Supination, 


The humero-cubital articulation bas no appreciable 
Interal movement. The radius alone takes part in the 
movements of pronation and supination, the ulna being at 
yet. (Cruycilhier.) In these movements the bone at its 
inferior articulation with the ulna (inferior radio-cubital), 
does not, as at its superior articulation, turn upon its own 
axis by a true rotatory movement, It turns, indeed, 
round the little head of the ulna by a movement of 
circumduction. 

8. Wrist-—The radio-carpal articulation has four move- 
Tents : 

1. Flexion. 

2. Extension. 
Adduction. 

. Abduction. 


‘The movement of circumduction observed in the articu: 
lation is but the successive passage, one into the other, of 
the movements mentioned. 

4. Carpus.—The bones of the same row have scarcely 
an appreciable motion the one upon the other. 

‘The movements of one row of bones upon the other is 
more manifest, and consist in— 


{a.) Extension (limited) . 
(b.) Flexion (less limited). 


5. Carpo-metacarpal articulations.—The mobility of the 
different metacarpal bones differs. 
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The articulation of the firat metacarpal bone with the 
trapezium permits— 
(a.) Flexion, 
(8.) Extension, 
(c.) Abduction. 
(d.) Adduction. 


The flerion is not direct, but oblique. This motion 
constitutes the movement of opposition which is character- 
istic of the hand. 

Articulation of the fifth metacarpal with the cruci- 
JSorm. This articulation presents a vestige of the move- 
ments of the first, and it is so intimately allied with the 
Sourth metacarpal that the latter partakes in its motions, 

‘The carpal articulations of the second and third meta- 
carpals have the immobility of symphyses. 

6. Fingers —Metacarpo-phalangeal articulations :-— 

(a.) Estension, 
(b.) Flewion, 

(ce) Abduction. 
(d.) Adduction. 
(c.) Circumduction. 

In the metacarpo-phalangeal articulation of the thumb 
the extension docs not pass backwards beyond the straight 
line of the articulation, as in the fingers. 


he second phalanx upon the first is as 
great as possibl e fi n of the third on the second 
is leas extended sion of the second phalanx 
upon the first and of the third upon the second are 
limited, and docs not p eyond the straight line. 
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Craveilhier has described each finger os an entire 
oxtromity in cpitome. The fingers, by their articulations 
with tho metacarpus, are capable of movement in every 
direction and of circumduction ; by the articulations of 
the phalanges between themselves, they possess the power 
of energetic, extended, and precise flexion; and by the 
double movement of flexion of the second phalanx upon 
the first, and the third upon the second, they represent a 
true hook, seizing objects and grasping them firmly, 

The muscles, so far as these may be affected by passive 
movements, follow the motions of the joints. 

In carrying out passive movements in cases of paralysis 
it is important to induce the patient to attempt to aid the 
muacular action by voluntary effort. He must endeavour 
to supplement the extrinsic help by the exercise of his 
will. It is not sufficient for the operator to place the 
Uimb through different movements, the patient's mind, 
so to speak, must be coared back inlo the paralysed limb. 
This is often wearisome in the extreme to the patient, and 
repulsive from its seeming inutility, but it is essential to 
the efficiency of the treatment. 

No arbitrary rule can be Iaid down as to the duration of 
each application of passive movements. In cases of para- 
lysis, when the patient’s volition has to be called into play, 
the carlier operations should not extend over many minutes, 
the time being lengthened as power is gained and the fatigue 
ofthe taskdiminishes. In contracted joints it is also a good 
rule to begin with a brief period and extend the daration 
of the movements as the case advances. 

Another important point to give heed to is to make the 
movements rhythmical. 

When a certain degree of voluntary power remains, this 
must be turned to use and fostered, whether in the treat- 
ment of paralysis or contraction. This is best done by 

4 9 
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certain arrangements of pulleys and weights, which would 
enable the patient by his own exertions frequently to 
develope the power which he possesses. In cases of con- 
tracted joints this may be effected by fixing a pulley in 
such « position as would enable the patient, by means of a 
rope passed through it, to bring a definite force to hear 
upon the offending articalation* The following drawing, 


Fie. 56. 
a 


Y eymuasiam, the eoustruction 
of whieh will be fownll fully described in a subsequent chapter. As in this 


\ 
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after Bomnet (Fig. 56), shows an arrangement of this kind 
for obtaining motion in a contracted shoulder. 

The shoulder-blade is fixed by a bandage passed over 
the shoulder and another round the chest beneath the 
armpits, while the patient exercises traction on the 
shoulder by means of a rope, attached above the elbow, 
and passed through a pulley fixed above him, Motion in 
any direction may be obtained by similar means, the 
position of the pulley being altered so as to meet the 
requirements of the case. 


111.—Dericrencrus. 


From the time of Ambrose Paré the ingenuity of me- 
chanical therapeutists has been stimulated in the highest 
degree to provide substitutes for limbs lost by accident 
or removed by operation. Their skill has been most 
severely tasked by the construction of artificial arms and 
hands. The wonderful mechanism of the hand, Sir 
Charles Bell believed to be characteristic of man. The 
mechanist might justly despair of imitating in any degree 
the action of the thumb, and its perfect opposition to the 
fingers. Ambrose Paré, as was shown in the Introduction, 
bolily attempted to solve some portion of the problem. 
He devised an arm snd hand of iron in which provision 
was roughly but ingenionsly made for flexion of the elhow 
and fingers. Many years passed before Paré’s conceptions 
were much surpassed. The celebrated artificial iron hand 
of Gotz von Berlichingen, made by a mechanician of 


piece of mechanists, the force called into uctivity by every movement | 
Tegistornd upon a @ perfect and reliatio opparatas may be thas uly 
tained for uso in all cases where muscular energy Is lessened, wad requires 
for development gentle but frequent and easily calenlated exercises. 
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Nuremberg, and which was so constructed that a sword 
might be held in it, differed principally in weight from 
that invented by Paré, It was not, indeed, until the 
beginning of the present century that mechanical skill 
showed itself equal to the fabrication of a hand by which 
an approximation to several movements of the natural 
member could be obtained. M. Baillif,of Berlin, was the 
first to construct an artificial hand which, without the aid 
of,the normal hand, could seize and retain an object. 

Paré’s artificial hand was so heavy that it could only be 
worn for short periods. The iron hand of Gotz yan 
Berlichingen weighed three pounds, The hand of M. 
Baillif did not exceed one pound in weight. Moreover, 
the fingers of the latter hand, in addition to the simple 
movements of flexion and extension, could be closed upon 
light objects, such as cloth, leather, « hat, and even a pen, 

The great advance made by M. Baillif prompted 
mechanicians in other parts of Europe, Many improve- 
ments were made upon his design, The external aspect 
of the arm and hand was more accurately obtained, A 
greater degree of firmness was gained in the mechanism 
without any sacrifice of lightness, indeed with a farther 
diminution of weight. The methods, moreover, by which 
motion was secured in the elbow, the wrist, and the 
fingers, were simplified and refined. Artificial hands 
are now constructed by means of which a pin may be 
picked up from the ground, a glass raised to the lips, 
food carried to the mouth, and a sword drawn from its 
seabbard, and held with tolerable firmness; while a com- 
bined arm and hand is fabricated which is equal to the 
ordinary requirements of histrionic declamation, 

But it must be confessed that the most elaborately 
devised artificial upper extremity is a poor substitute for 
the natural limb Its movements, as has been sptly said, 
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approximate to the latter only so closely as the move- 
ments of a separated bird's claws, caused by traction upon 
the tendons by children at play, approximates to the 
natural motions. The highest flight of human ingenuity 
Tags immeasurably behind the living type which it may 
seck to compass. The craftsman’s art is limited, but it 
is not therefore the Jess commendable, and rarely has 
greater mechanical skill and ingenuity been displayed 
than in the construction of artificial arms and hands. 

The expense of fabrication of the most elaborately de- 
signed artificial limbs, and the delicacy of their arrange. 
ments, must ever restrict their use to the wealthy. It is 
fortunate, however, that every practical object to which 
an artificial hand may prove subservient, can be obtained 
at a slight cost. Owing to the ingenuity of Count de 
Beaufort, whose liberality in placing his inventions at the 
disposal of the French poor is much to be commended, 
a well-modelled, very useful, and comparatively inexpen- 
sive arm and hand can be fabricated. A hand and arm 
constructed on the Beaufort model will be found illus- 
trated and described at page 158, 

T shall describe first the simpler forms of artificial arms 
and hands, and subsequently note, at greater or less 
Tength, the more elaborate mechanisms which have been 
devised 2s substitutes for a missing upper extremity, 

It is necessary to premise that the form of stump is of 
considerable importance in the adaptation of an artificial 
‘arm. A stump above the elbow is best suited for this 
purpose when it gradually tapers from the shoulder to its 
lower end, and terminates there in a rounded surface. 
Too great an amount of stump, or a stump tapering 
rapidly to its extremity, presents considerable difficulties 
to the mechanician. When the arm is removed at the 
shonlder-joint no stump is left by which an artificial arm 
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can bo attached, and the latter is fixed in its place by 
means of a corset. 

In amputation below the elbow the best stump for the 
attachment of an artificial arm and hand includes two 
thirds of the forearm. This stump is sufficiently long to 
enable an individual to move with great freedom the arti- 
ficial substitute, while it is not so long as to interfere with 
the mechanism which governs the action of the wrist- 
joint and hand, A stump formed by amputation at the 
wrist interferes somewhat with the action of the artificial 
wrist, which has to be obtained from flat bands of elustic 
acting against an external axis of steel placed on either 
side of the stump, just opposite to where the centre of 
the human joint should be. 

The simplest apparatus which has been devised to 
supply the loss of an arm above the elbow, consists of a 
leathern sheath accurately fitted to the upper part of the 
stump. The lower end of the sheath is furnished with a 
wooden block and metal screw-plate, to which can be 
attached a fork for holding meat, a knife for eutting 
food, or a hook for carrying a weight. These are the 
arms adopted by the English Government for the use of 
the ordinary pensioners of Chelsea and Greenwich Hospi- 
tals. For non-commissioned officers, and those who are 
entitled to greater consideration, another very usefal form 
of arm is granted. This, which is the invention of Major 
Little, consists of  Jeathern sheath, having lateral 
steel elbow-joints, and furnished with a screw-tube into 
which can be inserted a hook, fork and vice. A more 
detailed explanation will, however, be given in a subse- 
quent part of this work. It has been customary to make 
artificial arms of this description straight (Fig. 57), thas 
giving to them a needlessly awkward and stiff appearance, 
Lhave been for some time in the habit of making this 
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variety of arm curved (Fig. 58), adapting its curve to the 
line of direction most commonly assumed by the natural 
limh when at rest, By so doing, the awkward and rigid 


Fro. 57. Fre, 68, 


aspect of the mechanism is greatly removed. The artificial 
limb is retained in position by shoulder and breast straps, 
as seen in the figures, and it forms a very handy, light, 
useful, and inexpensive substitute for the missing member. 

By giving to an arm constructed as above angular 
motion at the position of the clhow a more useful, and 
still inexpensive, piece of mechanism is obtained. A 
more shapely apparatus is made by the substitution of a 
wooden hand for the steel disc at the free extremity. 
The action of the joint is regulated by a ratchet and cog- 
wheel concealed within the sheath at the point of flexion, 
movement being impressed by the hand still retained, 
The motion of the joint is limited by a small spring button 
placed on the inner side, a little above the point of 
bending. 

‘The advantages arising from these modifications of the 
common artificial arm are great. Its appearance is thereby 
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much improved; it admits of certain articles—as, for 
example, a cloak—hbeing carried upon the forearm; and 
it largely facilitates the adaptation of the arm to the 
various practical purposes to which it can be applied. 

When the arm has been removed at the shoulder-joint 
the artificial substitute is fixed in its place by means of 
a soft leather cap, which envelopes the whole of the 
top of the shoulder, and extends to the breast-bone in 
front and the spine behind; to this cap the artificial 
arm is attached. 

The common arm below the elbow is also formed 
of a sheath accurately moulded to the stump, with 
a wooden hand attached to its inferior extremity. 
Great care is required in fitting the sheath to the rem- 
nant of the forearm, in order that, on the one hand, 


Pia. 59, 


the motion of the latter should not be impaired, and that, 
on the other, the former should retain its position when 
affixed. Care is also required to avoid pressure npon the 
extremity of the stump. When two thirds of the forearm 
are left a well-fitting sheath cau be kept firmly inits place 
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by two lateral straps attached to a padded band which 
passes round the upper arm (Fig. 59). If the stump be 
short and a firmer attachment is needed, this is provided 
by a padded metal band encircling the upper arm, and 
attached to the sheath by two lateral metal stems, pointed 
at the elbow (lig. 60). 

Fie. 60, 


The orthopractie mechanician is sometimes required to 


make good the deficiency of two or more fingers. Sur- 
geons, nowadays, in injuries of the hand which formerly 
led to amputation of the forearm, will frequently remove 
the injured parts solely, and preserve the patient a useful 
thumb or a leash or more of fingers. Some of the happiest 
results of “conservative surgery” have been shown in 
injuries of the hands. It is more difficult to devise a 
satisfactory substitute for missing fingers than for an 
entive hand, but it can be accomplished. For example, if 
the thumb alone be preserved, a leather sheath is accu- 
rately moulded to the atump, including the wrist and a 
portion of the forearm, an aperture being left for the 
thumb to pass through. ‘To this sheath carofully designed 
fingors and such portion of the hand as is wanting are 
attached. This plan, modified according to the cireum- 
stances of the case, is adapted to the different forms of 
stump resulting from partial amputation of the hand. 

‘The next advance in the construction of an artificial 
upper extremity is to give motion to the fingers, The 
hand previously described docs not possess motion cither 
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at the wrist or the fingers. It constitutes an sdvance upon 
the common stump arm, but its want of flexibility detracts 
greatly from that gracefulness of aspect which is desired 
when symmetry is regarded as of equal importance with 
practical utility. 

On contemplating the fingers of the natural hand, it is 
observed that the mechanical form of the joints is what is 
technically termed ginglymoid or hinged. If the hand be 
made to grasp a globular surface rather larger than its own 
concavity, the fingers will be seen to expand laterally. 
Rightly to imitate the motion of the fingers, the mechani- 
cian should endeavour to obtain these two movements, 
namely, angular motion in the same plane as the fingers 
move downwards, and lateral motion at right angles to 
sucha plane, There is but one form of artificial joint, 
the ball and socket, which admits of motion in more than 
one plane at the same moment; and this form of joint, 
from the impossibility of maintaining a proper control over 
its movement, is inadmissible to the construction of arti- 
ficial fingers. One form of joint, therefore, can alone be 
adopted, the hinged, the axis of movement being arranged 
so a3 to correspond with those of the natural hand. A 
like form of joint admits of the lateral action of the 
thumb being obtained, while by means of a spring fixed 
between the thumb and first finger the former is more 
aceutately approximated to the fingers. 

The wrist plays an important part in every motion of 
the hand, and its action must, in some degree, be sitoulated 
in the mechanical substitutes. The wrist has lateral, 
rotatory, and ginglymoid motion. In the class of hand 
under consideration these movements are imitated in the 
following manner, ‘The extremity of the artificial forearm 
or wrist-cap and the upper extremity of the hand are 
furnished with metal discs. The dise attached to the hand 
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carries a “key-hole plug.” The dise attached to the fore- 
arm has an aperture for the reception of the plug. When 
joined to the arm-dise, the wrist can be turned completely 
round (Fig. 61, 4, 3). A small spring acting against 
# certain number of holes or depressions in the wrist-plate, 
limits, however, the amount of circular motion, and 
permits the hand to be fixed in any position (Fig. 61, ¢). 


Fro. 61. 


‘The ginglymoid action of the wrist is obtained by a joint 
composed of a shallow cup and semispherical tenon, the 
centre of which is secured by a pin passing from the wrist- 
plate. 

By fixing a spring within the centre of the thumb, a 
sufficient amount of pressure is exercised between the 
thumb and forefinger to admit of a pen being manipulated, 
‘a neckerchief tied, &ec. 

The flexibility of the natural hand being thus to some 
extent imitated, it is desirable to impart to the substitute 
some degree of the softness characteristic of the living 
member. This has been sought to be done by a covering 
of gutta percha and india-rabber. By this course the 
hardness of the artificial hand is rendered less obnoxious 
to the touch, but it does uot deceive the fingers. 

A hand thus ‘constructed, when the fingers are placed 
in a natoral position, leaves nothing to be desired in the 
way of symmetry. Often, indeed, the artificial hand is 
more symmetrical in aspect than the natural, and, in a 
spirit of coquetry, the gloved substitute is frequently 
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displayed in preference to the real hand. But such a 
hand possesses no grasping power, excepting only the 
feeble pressure already mentioned between the thumb and 
the finger. Provision has, therefore, to be made for 
attaching instruments to its palm, similar in character to 
those made in the common stump arm. The hand, indeed, 
acts as an elegant shield for the mechanism by which 
various instruments are held, 

This mechanism, and some of its applications, is shown 
in the following illustrations. 


Pio. 62. 


Fig. 62 represents a simple hook with spring fastening, 
by which it can be secured to the palm of the hand and 
removed from it at pleasure. 

The office of the hook is important, enabling the artificial 
hand to fulfil any act of ordinary lifting, &c, There are 
various modifications of the hook, such as the driving 
hook (Fig. 63), composed of a double tenaculum, which 


Fro. 63. 
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admits of the reins being separated, and thus held in the 
same position as they would be by the natural fingers, 

‘Loss of the hand by the explosion of a gun occasionally 
occurs, and it happens sometimes that the accident does 
not queuch the desire of the sportsman for a renewal of 
his amusement. This desire, when the right hand still 
remains, is easily accomplished by affixing to an artificial 
hand a hook so shaped as to hold the barrel of the gun 
(Fig. 64). 


Fie. 64. 


\ 


Another kind of hook is one capable of being fastened 
to the arm-plate. This is intended for lifting heavy 
weights, as, being used when the artificial hand is re- 
moved, the whole stress is borne by the muscles of the 
arm. 
Amongst the instruments to be adapted to an artificial 
arm the knife and the fork (Fiy. 65) hold the foremost 
place. Whea a stump is short « certain amount of 
difficulty occurs to the patient in getting the fork to the 
mouth, but this can be easily overcome if a particular set or 
shape be given to its stem. 

T have recently devised an ingenions piece of mechanism 
for enabling a patient whose hand was rendered useless by 
paralysis to feed himself, and mention it here as being 
also likely to prove useful to those who have lost their 
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hand altogether, It consists of a metal tube six inches 
high, to the top of which a silver fork is fixed by an oblique 
and horizontal dise, so formed that upon the fork being 


Pio, 05, 


rotated its prongs rise slanfingly upwards in the direction 
of the mouth, A piece of vulcanized india-rubber keeps 
the fork firmly pressed upon any substance contained in 
the plate of the patient, whilst a catgut cord passing over 
two brass pulleys, on being pulled, causes the fork to rotate 
and its prongs to rise upwards. ‘This cord is fastened by 
means of a slipper to the foot of the patient, and thus the 
movement of the ankle-joint raises, without the agency 
heing perceived, the fork to the mouth, and enables it to 
return automatically to the plate in search of « fresh 
morsel of food. 

If the right hand be lost, it is necessary to furnish sume 
mechanical means for enabling the wearer of an artificial 
arm to employ his pen. For this purpose, a metal holder 
inserted into the palm of the hand bas been dovised, and 
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hy its aid the patient can grasp « pen with sufficient power 
to write tolerably well. 


Fro. 66. 


If, however, the hand has a spring thumb, the penbolder 
is not so much required, as the first and second fingers 
hold a pen (Fig. 66) pressed against them by the thumb 
sufficiently well to impress its marks upon paper, and to 
admit of tolerably fine writing. 

A brush for cleansing the nails can also be attached to 
the palm of the hand, as likewise a file with penknife at 
its extremity, the blade of which, standing rectangularly 
to the surface of the file, enables the nails of the natural 
fingers to be easily pared. 

For horticultural purposes a pruning knife is occasionally 
appended, as also a ring for holding the handle of a how 
or rake. This latter apparatus being made with joints, 
permits of the rake handle being moved in any direction. 

A fow years since, I was requested by a patient, a for 
collector for the Hudson’s Bay Company, to furnish the 
stump of his right forearm with a dagger. The following 
is 2 drawing of the weapon and its mode of attachment 
(Fig. 67). 

‘The number and variety of instruments capable of being 
applied to an artificial hand scarcely admits of limit. A 
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sufficient idea of the method of application may be gathered 
from the accompanying woodcuts. 


Fro. 67, 





The construction of an artificial upper extremity has 
now been sketched from the simplest model to the simula- 
tion of the different joints of the arm and hand, and the 
accurate representation of external form. The joints 
possess no motion except such as is impressed upon them 
from without. The artificial arm and hand thus con- 
structed is dependent chiefly npon the manipulation of 
the upper extremity which still remains intact for its 
utility, Human ingenuity has not, however, rested con- 
tented with this success. It has ventured, as previously 
stated, upon higher flights, It has endeavoured to give 
to the artificial joints certain morements independent of 
any agency of the remaining hand. It has striven, indeed, 
to impart to the fabricated limb, through the agency of 
the stump, certain of the most important movements of 
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the natural limb. With what success this object has been 
pursued will presently be seen. 

The means by which apparently independent and, as it 
were, voluntary movements are attempted to be carried 
out are comparatively simple, but their application is 
most difficult, demanding the extremest nicety of con- 
struction. A cord of gut, having one extremity fixed to 
the shaft of the artificial arm or to the trunk, and passing 
‘over sundry pulleys, represents the complex muscles and 
tendons of the living arm and hand in one form of appa- 
ratus; an endless xerew attached to the end of the stump, 
with or withont the aid of gut cords, represents them in 
another. 

Some years since I devised a hand which, by a series 
of concealed cords and springs, possessed the power of 
grasping and retaining, with some slight amount of force, 
any light substance placed in contact with it, the govern- 
ing power being the fall of a small column of mercury 
placed in a tube within the arm part of the apparatus. 
The object I had in view was that, the elbow being flexed, 
and the lower arm being placed at an inclined plane, the 
gravity of the quicksilver acting upon a kind of plug to 
which the centre cord was attached, should at once pro- 
duce « closure of the fingers, whilst the return of the 
mercury to the lower end of the tube, upon the arm being 
lowered, would permit slight springs to bring back the 
fingers to their original starting-point. This plan did not 
succeed, as the joints had to be made so loose that they 
gained lateral motion, thus giving anything but a natural 
appearance to the fingers, and the metal, in spite of every 
care taken to secure it, continually escaping, rendered 
useless the contrivance. 

‘The artificial arm and hand constructed by Mr. Baillif, 
of Berlin, has been already referred to. Flexion of the 

10 
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fingers was produced by strings passing from one phalanx 
to another; extension was sccured by gut cords connected 
with the fingers, and attached to the superior border of 
the sheath. By the extension of these cords the contract- 
ing force of the springs was overcome. 

Tn 1845 an artificial arm and hand were constructed by 
a young Prussian mechanician, M. Van Petersen, of extra~ 
ordinary ingenuity. M. Rogers, the celebrated French 
tenor, had lost his right arm above the elbow. He would 
he unable again to tread the boards of the opera unless a 
substitute could be devised which would serve the purposes 
of histrionic declamation and permit him to grasp and 
draw a sword from its scabbard. The need of the great 
vocalist set the orthopractic ingenuity of France on the 
stretch ; but the honour of first designing an artificial arm 
and hand which fulfilled the objects sought rests with 
M. Van Petersen. 

The following account of M, Van Petersen’s artificial 
arm is derived from a report of the Academy of Sciences. 
The commissioners were MM. Gambey, Rayer, Velpeau, 
and Magendie, the latter being the reporter. 

M. Van Petersen’s arm is not adapted indifferently for 
all who have been deprived of an upper limb, It is fitted 
for those alone who possess a good, perfectly mobile, and 
sufficiently lengthy stump. Free motion of the shoulder- 
joint and good leverage are the fundaments! considerations 
which have governed the construction of the limb, and 
they are requisite to its proper action. 

‘The artificial arm consists of three articulated parts, 
representing the wrist, fore arm, and hand. The latter 
consists of a kind of carpus and of movable fingers of three 
phalanges, maintained in persistent flexion, and of oppo- 
sition to the thumb, by springs. The entire weight barely 
exceeds 174 ounces avoirdupois, 
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object, which is held with all the more firmness because 
tach of the fingers acts independently of the others 
presses firmly on the surface with which it is in contact. 
The object being grasped, the rest of the action depends — 
upon the springs. 

To direct the arm to the mouth, the stump is carried | 
forwards, the forearm flexes, and the hand arrives quickly 
at its destination. 

Tn order to release the object, and replace it, for example, 
on the table, the stump is moved backwards, by whieh 
means the forearm is extended, when the stump is carried 
outwards, this movement causing extension of the fingers 
and the abandonment of the object which had been 
grasped. 

Practice is required before the arm and hand can be 
used with dexterity, but it is surprising how quickly a 
mastery of the mechanism is obtained. Gloved and 
covered with a sleeve, Van Petersen’s arm is not easily 
distinguished from the natural member, particularly if the 
wearer carry it with address, 

The commissioners point out that the idea of taking a 
fixed point from a corsct attached to the trunk for the 
purpose of overcoming the resistance of mechanical fingers, 
closed by springs, was not novel. It was partially carried 
out during the first quarter of the sixteenth century, by a 
Nuremberg mechanician, It was adopted also by M. 
Baillif, of Berlin, and still more recently by Graefe. But 
the first person who gave a true practical development 
to this idea, and showed its actual value, was M, Van 
Petersen. 

The Commissioners tested the worth of M, Van Peter- 
sen’s invention upon a soldier who had lost both arms, 
By its aid he was enabled to pick up a pin, take hold of a 
leaf of paper, Kc. “Judge,” say they, “of the joy of this 





VAN PETERSEN'S ARTIFICIAL ARSt. “9 


veteran, when, after thirty years’ absolute privation, he 
found himself, all at once, able to execute these actions, 
imperfectly, no doubt, but in such a fashion as once more 
to give him some of the agility of his younger days.” The 
grief of the old man was so marked when the experiment 
ceased, and the artificial arms removed, that the com- 
missioners suggested to the Academy the propriety of 
presenting him with the pair. This suggestion was 
adopted, and the veteran made supremely happy, The 
adaptation of the arms in this case is shown in the ac- 
companying cut (Fig. 68). 


‘The conceptions of M. Yan Petersen were very rapidly 
extended and improved. M. Charritre, the celebrated 
surgical mechanician of Paris, aided by M. Huguier, also 
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constructed an artificial arm for M. Roger, of which the 
following is a description : 

‘The apparatus is fixed to the stump by a laced armlet 
(Fig. 69), connected with the forearm by two metallic 
hinges, The upper edge of the armlet should be attached 
to a light shoulder-cap. This arrangement will prevent 
the armlet falling down when the forearm is extended, 
and it will obviate undue constriction of the stump, 
particularly if this be conical, as is often the case, 

‘The forearm is made of prepared leather, and it termi- 
nates at the wrist by two springs, which permits flexion of 
the hand. 

The hand is made of wood, much hollowed to diminish 
weight. The phalanges which form the fingers are made 
of stecl, covered with wood, joined in a peculiar fashion, 
and sufficiently firm to remain in any position in which 
they may be placed. 

A gut cord (x) fixed to the forearm (c) acts upon the 
latter, taking its point of movement at the level of the 
shoulder, after the method of M. Van Petersen. By 
elevating the stump the elbow and wrist are flexed. 

This movement acts upon a second cord (p), which is 
fixed to the excentric (x) of the elbow-hinge, the extremity 
of the cord, furnished with a strong spiral spring, being 
fixed in the hand at point r, flexes it at the wrist. But 
the moment traction ceases upon the cord fixed behind 
the shoulder the forcarm becomes straight by the force of 
two clastics (a a), placed behind the elbow. The wrist 
becomes straight at the same time as the forearm, by 
means of a spiral spring fixed behind the hand at point #, 
and the forearm at +. 

Pronation and supination of theartificial limb are obtained 
by one of the projections (5) placed on the forearm, below 
the junction (x) of the inferior and superior parts of this 
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last. Movements of rotation can be executed at will by 
pushing with the hip or with the other hand one of the 
jutting points (3), 


The mechanism for producing pronation and supination 
is as follows (Fig. 70) : 

The excentric au, by the addition of the gear x, can 
make an entire turn by complete flexion of the forearm. 

In following this movement it is seen that, \st, oy 
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flexion the excentric makes a half turn, draws upon the 
cord o, which works round the pully » (Fig. 70), and at 
the point where it is attached (n) to the cross-bars of the 
lower part of the forearm where the hand is fixed, and 


Fro. 70.* 


which, drawing this over, produces the movement of supi- 
nation during half the range of flexion of the forearm; 
2nd, if the act of flexion is continued to its completion 
the excentric will continue to turn, and will redescend to 
its first position; then the cord lengthens, the spiral 
spring s, which is attached to the point 7, and which has 
yielded to the traction of the first movement, shortens and 
brings back the hand into its first position by the moye- 
ment of pronation, 


# Fig. 62, @ Apparatus for flexion of tho elbow, designed to act wpom 
tho cord by which pronation and supination is produced. 

2. Section of the upper part of a forearm, with the mechanism for the 
production of pronation and supination by flexion of the elbow. 
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‘The same movements of the hand are produced when 
the forearm is extended. 

By the aid of this system flexion of the fingers can be 
produced. 

About the same time that MM. Huguier and Charriére 
first fabricated the artificial arm of which the foregoing is 
a description, M. Bechard also constracted an upper 
extremity in which the different motions were produced 
by one cord of traction, and which also simulated the 
movements of pronation and supination. 

"The following is a description of M. Bechard’s artificial 
arm and hand: 

The point of support is a laced sheath carried by two 
iron splints adapted to the arm. 

The articulation of the clbow presents nothing par- 
ticular, 

The forearm and hand consist of three movable pieces 
of hollow wood. 

Ist. The upper portion is fixed by means of the two 
splints which serve for the articulation of the elbow, and 
terminate there. 

2nd, The second portion, entirely of wood, corresponds 
to the lower two thirds of the whole length; it carries at 
its upper part a movable chariot, rolling by means of bone 
eastors, which slide on a circular plate of iron, so that the 
movements are very smooth, This arrangement allows 
this portion to move on the upper one through « quarter 
of a circle, and this motion, being transmitted to the 
whole lower part, simulates the rotation of the limb 
outwards, 

‘The limb is maintained in the normal state of pronation 
by a spiral spring fixed, at the top of the piece, in the 
centre of the chariot, and the permanent action of which 
acquires all its force when all pulling ceases, To explain 
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this mechanism more fully, a single cord of gut, starting 
from the top of this piece and communicating with the 
chariot by means of two small pulleys, goes up along the 
amputated limb, passes behind the shoulder, and reaches 
obliquely the circular band of the trowsers, at the braces 
of the opposite hip. 

When the arm is abducted this cord, being stretched, 
acts on the chariot, which, rotating on its axis for a 
quarter of a circle, carries with it all the lower part of the 
apparatus, rotating it outwards—that is to say, supinating 
it. When, on the contrary, abduction is replaced by 
adduction, the spiral spring we have mentioned gets in 
action, and brings back the arm by a reverse movement 
into the normal position—that is, pronation. 

The second piece, which performs this movement of 


yotation over a quarter of a circle, carries in the centre of 
the upper plate which terminates it a straight rod, which 
descends through its interior in the direction of its axis. 
This rod, which, for a sufficient length, is surrounded by 
an endless screw, supports, on a level with that screw, a 
horizontal box, which it raises during supination and 
lowers during prona\ The box itself carries, at its 


These button-holes enter a segment eorre- 

f them, cut out of the iron plate which 

piece; they are connected with the 

fingers. As the action of the endless screw 

ed during rotation, the two branches 

' during supination, act on the 

extensor tendons fingers and bring them into 
action. 

The third improvement ig much more important, and 

consists in this :—The hang which is at the end of the 
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| artificial arm, being exposed, when useil, to all kinds of 
friction, gets easily dirty; and then it is necessary, 
according to circumstances, in order that the imitation be 
perfect, that it should be naked or gloved. 

After a good many trials, M. Bechard discovered a 
method of unhooking the wrist by means of pressure, 
made with the other hand on a button hidden under the 
coat-sleeve. It will be easily conceived that much patience 
was required in order to succeed in combining @ system 
admitting of the arm being completely taken to pieces, of 
changing the hand, and of instantaneously resembling the 
action of the extensor and flexor tendons, With this 
view, the union of the wrist with the second piece of the 
arm, the mechanism of which has been described, is 
effected a little above the place occupied by the radio- 
earpal joint below, by means of a double-toothed pinion 
entering a mortise hollowed out of the lower surface of 
the second brachial piece, On each side of this pinion 
are two prominent buttons, with conical heads above a 
smaller neck, which correspond to the pulleys of the fingers, 
divided into two bundles. Both parts are joined together 
by making the pinion obliquely enter the mortise; the 
wrist is then made to rotate over a quarter of a circle, in 
the same way as a bayonet is fixed, and when the rotation 
is completed the two metallic buttons come and hook into 

=the two horizontal button-holes which terminate the two 
branches of the mobile serew-box indicated aboye. 

Lastly, the fingers, carefully carved out of wood, show 
no mechanism externally; all is in the interior. M. 
Bechard does away with the cord of gut as the acting 
force, and with the spiral springs as the resisting force. 
A simple flexible steel plate, placed inside and half flexed, 
is arranged in such a manner that by pulling on the upper 
part it produces extension, and the reverse movement when 
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it ceases to act. The thumb alone is moved (by means of 
two reflecting pulleys connecting it with the common 
traction) in such a manner that when the fingers are 
extended it performs the same movement, and is besides 
abducted in order to return to the flexed position, and is 
adducted when at rest. Furthermore, care bas been 
taken, not only to put in its anatomical place the meta- 
earpo-phalangeal articulation, but also to imitate the 
longitudinal grooves which separate them ; this has never 
been done before, and detracted from the shape of the 
hand, rendering it unnatural and ungraceful. The idea of 
these last two innovations was suggested to M, Bechard 
by the Count de Beaufort, who has given great attention 
to this subject, 

To sum up: M. Bechard’s arm, by means of a single 
point of traction, placed in pronation, executes first the 
movement of supination, next in succession the extension 
of the fingers and abduction of the thumb; the hand is 
then wide open. 

The preceding description applies to an apparatus in- 
tended to replace the forearm amputated below the elbow. 

If it is required to replace a limb amputated through 
the lower part of the humerus or through the elbow-joint, 
an armlet is added which embraces the upper part of the 
opposite arm. This arm-piece serves to give attachment 
to a traction string, which passes transversely from one 
shoulder to the other, and, after coming down along the 
apparatus, ends at the upper and inner part of the fore- 
arm. This string is destined to produce flexion of the 
elbow, It is moderately tense in the normal position of 
a man who is standing, and acts when the sound arm is 
abducted; on the two points of attachment becoming 
more distant the elhow is flexed. 

Since the fabrication of the arms designed by MM. Van 


~ 
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Petersen, Huguier and Charri¢re, and Bechard, different 
mechanicians have suggested sundry modifications of con- 
struction, and carried them out with more or less success. 
A detail of these variations would be of little interest, and 
for the most part they are of little value. The artificial 
arms which have been described have not yet been sur- 
passed in beauty of execution and ingenuity of mechanism. 
It is not improbable that a more simply constracted, yet 
equally, nay, even more efficient artificial upper extremity 
may sooner or later be devised. 

Since the preceding explanation of M. Bechard’s 
admirable invention was written, two other artificial arms, 
exhibited in London and Paris, have attracted mach atten- 
tion. The first is due to the ingenuity of a Spaniard 
named Gallegos. In this an attempt has been made to 
simplify the mechanism of the arms already described, but 
as the grasping power is obtained from thin steel springs 
placed along the under surface of the fingers, against which 
cords of catgut passing over the back of the hand act, 
when the arm of the wearer is extended, there is hardly 
sufficient claim to novelty to justify a more lengthened 
deseription. The invention has, moreover, the fault pertain- 
ing to all delicate mechanism of a kindred kind, namely, 
that of very easily getting out of repair; and such 
qlaim to merit as it possesses on account of ingenuity, 
is unfortunately nullified by costliness of construction. 
For the wealthy classes of the community this arm may 
prove useful ; but what is really needed in an artificial arm 
and hand is something which, whilst it displays sufficient 
mechanical ingenuity to represent the action of the 
human member, yet by its simplicity admits of every- 
day use, and of being purchased by persons of moderate 
means, 
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‘The second form of modern artificial arm (fig. 71) to which 
T have alluded seems to fulfil in an eminent manner these 
conditions. It is the invention of Count de Beanfort, who 
generously presented the original idea to the mechanician 
by whom it was constructed, on condition that its price 
should be within the means of the poorest patient. Auto- 
matic action of this hand is limited to the grasping power 
of the thumb and finger, but this is generally all that is 
really needed for use, for were the artificial hand ever so 
perfect in its resemblance to the natural one, it would 
scarcely, except for the purpose of exhibition, supply in 
practical usefulness the office of the remaining natural 
member. For instance, a patient who had lost a hand, and 
possessed even the most costly and elaborate of artificial 
ones, would scarcely substitute his mechanism for that of 
the living remaining hand if he wished to raise any 
substance, such as a glass, from the table. The only 
period when an artificial hand proves practically valuable 
is in the act of feeding, and the hand of M. de Beaufort, 
by admitting of a fork or knife being fixed in its palm; 
fulfils this condition. 

This arm is composed of a leathern sheath fitted to the 
stump, to the inferior extremity of which, in an arm below 
elbow, « wooden block, carved to represent the half closed 
fingers, is affixed. The thumb is composed of a disting® 
piece, and moves in a hollow recess, into which itis fitted by 
means ofacentre pivot. To hold the thumb closed against 
the fingers, # vulcanized india-rubber cord is attached and 
fastened to the upper surface of the arm-sheath. To the 
under surface of the thumb a catgut cord is fixed, having 
its other extremity secured to a padded ring of soft 
leather, through which the opposite shoulder is placed, 
thus giving it a fixed point from the opposite side of the 








CHAPTER IIT. 
THR TRUNK. 


1.—Deroguires. 


Aproumat. curvature of the spine and deflexion of the 
pelvis sum up the category of deformities of the trus 


Srinat Cunvarune. 


Distortion of the spine has engrossed professional and 
public attention to an extent which, on a hasty glance, 
might sppear to be altogether disproportionate to its 
dmportance as compared with other deformities. It might 
seem that a distorted hand or foot would give rise ta 
much greater evils than a morbidly curved spme. Wry- 
niexs of 2 limb apparently is a more scrions obstacle to 
bread-winning than wryness of the spine. If the magni- 
tude of a deformity ia to be estimated by its effects on the 
social well-being of an individual, surely those deformities 
which interfere with the just exercise of the members 
should hold the foremost place. It is not an easy task 
to determine the relative social importance of different 
varieties of deformity. Each one of the deformed, as a 
rule, considers his own deformity to be the worst. 
Among the operative clatses, unquestionably, a distorted 

1 is of greater consequence than a distorted 

A slight doformity of a member limits the already 

too restricted fields of bread-winning occupation to a 

greater extent than a slight deformity of the trunk. 
wn 
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With the artizan the magnitude of a deformity must be 
estimated by the degree in which it affects the means of 
gaining a subsistence, Here the deformity as a defect of 
symmetry, is a much less evil than as an impediment to 
utility. 

Among the wealthier classes, on the other hand, the 
magnitude of the deformity is measured mainly by its 
influence on symmetry, and of all the varieties of 
deformity none so greatly detracts from the beauty of 
the human carriage as distortion of the spine. No 
lengthened argument is needed to show the pre-eminence 
of a symmetrical trunk in the conditions of human 
beauty. One illustration will be snificient to prove this 
position. In the great museums of ancient art there are 
treasured torsos over which the sculptor and the artist 
dwell with inexhaustable rapture. Limbless, headless, 
these sculptored tranks are big with an indefinable grace 
and beauty which set at nought the ravages of time. The 
imagination, as the eye rests on the genius-wrought 
marble, readily supplies the wanting parts, and an 
inspired whole rather than a mutilated fragment oceupies 
the mind. 

Not such, however, is the effect produced by a 
sculptured head or limb. Both may enlist our admira~ 
tion for their independent beauty, but neither the one nor 
the other enables us to build up in the imagination that 
exquisite carriage which is the distinguishing beauty of 
the human frame. This carriage is mainly due to the 
trunk; and the relation of the head and limbs to it; apart 
from the trunk, is slight. Half an hour’s ramble among 
the sucient sculptures in the galleries of the British 
Museum, the Louvre, or the Vatican, would furnish 
abundant proof of this statement. 

Ibis not surprising, then, that, as a defect of symmetry 
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these sculptered trunks are big with an indefinable grace 
and beauty which set at nought the ravages of time. The 
imagination, as the eye rests on the genius-wrought 
marble, readily supplies the wanting parts, and an 
inspired whole rather than a mutilated fragment occupies 
the mind. 

Not such, however, is the effect produced by a 
sculptured head or limb. Both may enlist our admira~ 
tion for their independent beauty, but neither the one nor 
the other enables us to build up in the imagination that 
exquisite carriage which is the distinguishing beauty of 
the human frame. This carriage is mainly due to the 
trunk; and the relation of the head and limbs 
from the trunk, is slight. Half an hour's 
the ancient sculptures in the galleries 
Museum, the Louvre, or the Vaticar 
abundant proof of this statement. 

It is not surprising, then, that, 
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The height of the spinal column varies at different ages. — 
Tt increases from birth to the twenty-fifth year. Some- 
times the increase stops before this age, In the adult the — 
height is stationary, but a diminution occurs in old age, 
from inclination of the trank forwards and some degree of 
atrophy of the intervertebral substances and bodies of the: 
vertebrae. 

Viewed sideways, the spine presenta several alternate 
curves, ‘These are four in number. The column arches 
forwards anteriorly in the cervical and lumbar regions and 
backwards in the dorsal and sacral, Thus, looking 
forwards, the column is convex in the neck. and loins, 
concave in the back and pelvis. In the rear the curves 
are in an opposite direction to those viewed from the 
front. The first three curves have a direct dependence 
the one upon the other. For example, if the cervical 
convexity be more marked than common, the dorsal and 
lumbar curves will be found also to be more convex. The 
mutual relationship of the curves is such that the least 
modification of one brings about a corresponding modifica- 
tion in the others. Notwithstanding this, it has been 
found impossible to submit these curves in the living 
subject to a rigid caleulation. The varying conditions of 
the living body set at defiance those exact measurements 
which ean be applied to inorganic substances. 

As, however, a very able attempt has been made to 
determine arbitrarily the mathematical shape of an adult 
spine, the formula, expressed in plain language and illus- 
trated by a rough diagram, may prove interesting, 
although the correctness of the data must not be too 
closely scrutinised. 

Cervical cure —Convex in frout, having 28 degrees of 
a cirels of Gf radius, beginning at the odontoid process, 
and ending at the middle of the second dorsal vertebra, 
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Dorsal curre.—Convex behind, having 42 degrees of 
a circle of 124 radius, beginning at the second dorsal, 
and ending at the lower edge of the eleventh dorsal 
vertebra. 

Lumber curve.—Convex in front, having 80 degrees of 
a circle of 5} radius, beginning at the middle of the last 
dorsal, and ending at the lower edge of the last lumbar 
vertebra. 


‘The above outline shows the formation of these curves ; 
a vertical linc drawn from the odontoid process to the last 
lumbar forms the chord at their are. 

The mechanism of the spinal column is yery wonderful, 





Singalarly rigid in structure, it is nevertheless excee 

light and possesses rare elasticity and pliancy—a combina 
tion of mechanical properties which man has in yain 
attempted to imitate. The numerous bones of which the - 
column is built, while securing mobility, do not, against — 
all human estimates of probability, sacrifice solidity. It 
happens, indeed, as Cruveilhier has shown, that the nume- 
rous articulations by which these vertebra: are connected, 
are all seats of a decomposition of force when the spine is 
subjected to shocks, A portion of the movement 
impressed upon the column produces slight displacement: 
of the articular surfaces, and this portion is entirely lost 
for the transmission of the shock, If the vertebral column 
were formed of one piece, a force impressed, being 
transmitted without any loss, would be much more apt to 
occasion injury to the structure of the nervous centre 
which it sheathes. The aptitude to suffer from shock is 
still further diminished, and the mobility of the column 
increased, by the interposition of a thick clastic cartilage 
between each pair of vertebra. 

The canal which traverses the colamn, for the reception 
of the spinal marrow, serves also the same purpose as the 
cylinder of the long bones, that is to say, it augments the 
resistance without increasing the weight, 

‘The alternate inflections of the column permit much 
greater variations of its centre of gravity than if the 
vertebra: had been arranged rectilinearly, while at the 
same time they increase the vertical motion. 

The different vertebra: are firmly bound together by 
strong elastic ligaments, and the whole spine is stayed, 
80 to speak, by numerous powerful muscles. The liga~ 
ments, by their great clasticity, incessantly straggle 
against those causes which tend to throw the column 
awry. ‘They exercise also an important influence in 


A, 
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maintaining the curves. But the ligaments and the 
wonderful articulation and construction of the spine 
would not, without the aid of the powerful muscles which 
occupy the grooves of the column, and are attached to its 
numerous processes, suffice for the maintenance of the 
erect position. The foree af the muscles is exactly 
proportionate to the weight they have to overcome. 
Hence in health the act of standing occurs without 
perceptible effurt. The erect position is not, however, a 
state of repose, as is shown by the sensation of fatigue in 
the lumbar region after long standing, and the relief 
afforded by resting the body forwards, 

As an organ of support for the head and trunk, the 
spine hae « eolid base of sustentation at its junction 
with the pelvis. In whatever position the body may 
be placed, the spine at this point remains in a quiescent 
state. 

When the spinal column is in motion the centre of 
gravity, according to the rescarches of Weber, is placed 
within the arca of junction between the column and the 
pelvis, and it rarely rises more than a slight space above 
the point of attachment. Hence the equilibrium between 
the head and body is left almost undisturbed. 

‘An ingenious writer has eudeayoured to prove thit the 
spine is held so evenly in equilibrium by the articulations 
of the osscous structures, that the muscles ucting upon 
it are simply in a condition of “ vigilant repose’—that is 
to say, they do not actively aid in maintaining the equi- 
librium of the trunk, but are ever ready to start into 
action when influenced by volition or by the different 
movements of the body. This may be true when the 

= ‘Lectures on the Pathology and Treatment of Lateral and other 
Forms of Curvatures of the Spine,’ W. Adams, F.B.C.8,, S70, London, 
1865, ps O1, ef age 
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body is at case ins chair or rests upon o support—ns, for 
instance, lounging over a gate or upon a wall ; but it is 
entirely incorrect when applied to the ordinary conditions 
of the erect position of the trunk. ‘The equilibriumof the 
spine is constantly being disturbed by the acts of inspi- 
ration and respiration, even by the action of the heart; 
also by the multifarious movements almost unconsciously 
made by the body. ‘The rectification of the incessantly 
disturbed equilibriam would be an impossibility were it 
not for the resilience of the spinal ligaments, and more 
especially for the active co-operation of the mnscles. 
These, in the conditions referred to, are in a state of 
active tension, and notof passive vigilance. For example, 
in every act of inspiration the air rushing into and expand- 
ing the lungs alters the centre of gravity of the thorax in 
relation to the spinal column. The expanding force, 
acting upon the ribs, is transferred also to the vertebral 
column, and tends to throw it out of equilibrium. But 
at the moment of inspiration the tractors of the spine 
enter into action, and neutralise the disturbing influence 
of the movements of the ribs, maintaining the equili- 
brium of the column. When morbid difficulty of 
breathing exists, as in asthma, the active co-operation of 
the spinal muscles in fixing the vetebral column is very 
apparent. 

It is much more probable, as Mr. Bishop maintains, 
that the erect position is that in which the least expen- 
diture of muscular action occurs. But this proposition 
differs widely from the one under consideration, The 
theory of “vigilant repose” would not, perhaps, have 
demanied attention if the author of it had not founded 
upon it an argument to set aside the commonly received 
doctrine that unequalised muscular action is an important 
source of spinal curvature. A more mischievous error, T 
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believe, could not well be promulgated. It requires us, in 
considering spinal curvature, to set aside the agents by 
which action is alone impressed upon the column, and 
which govern and participate in all its movements, and 
look upon the latter simply as an elastic, weight-carrying 
body, liable to be weakened solely by changes within its 
structures. It is evident that to attempt to solve a 
mechanical problem without considering all the data 
entering into it is an absurdity, 

The canse of spinal curvature may be summed up as 
follows :—(1) Destruction of vertebrw by caries or soften- 
ing; (2) failure of equilibrium between the resistance of 
the vertebral column and the weight of the body alone, or 
overweighted with burdens; (3) muscular tractions; (4) 
frequent repetitions of an attitude in which the spinal 
column is curved ; (5) muscular debility ; (6) deflection of 
the pelvis from the inequality in the length of the legs. 

In addition to these causes, American physiologists* 
consider that lateral eurvature may be produced by mal- 
formation of the vertebra from defective development— 
some of the component parts being either too large or too 
small, or so united as to meet only at particular portions 
instead of at their entire surfacc—in consequence of 
which the muscles of the spine, in their efforts to main- 
tain equilibrium, soon act unoqually ; some on one side 
overpowering their opponents on the opposite side, but 
not always uniformly, thus giving rise to the worst form 
of distortion. It is almost nucedless to say that this 
opinion, if correct, offers a clear explanation of that 
opposition which many apparently slight forms of verte- 
bral curvature present to mechanical treatment ; for where 
malformation of the osseous surfaces exists, very little 
good can be gained by secking to straighten the spinal 

* ‘Conservative Surgery,” HL. G. Duvisy MDy New York, 1867, 
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column. On the other hand, unless mechanical means 
are adopted for neutralizing the mal-directed muscular 
forces, und preventing, as far as possible, any further 
increase of disturbed equilibrium, rapid augmentation of 
distortion must occur, 

Tn order briefly to illustrate the various causes of spinal 
curvature I will take, 

Ist. Destruction of vertebra by caries or saftening.— 
Cases of this kind are gencrally associated with consti- 
tutional debility, and the resulting disease affecting the 
hones, ligaments, and cartilages of the spine is analogous 
to that which affects similar structures in other parts of 
the body. Much doubt exists amongst pathologists as to 
the precise nature of this disease, Delpech, Nichet, and 
Nélaton holding that caries has its origin in tubercular 
deposit, whilst Gurit, Bilroth, and Virchow entertain an 
opposite view, stating the disease to be what they term & 
bone abscess formed by ordinary pus and not tubercle, 

Whatever may be the exact character of the disease, it 
leads, when once established, to considerable changes in 
the form and condition of the spinal column and creates 
one of the most formidable varieties of vertebral distortion 
yet known. The usual occasion of its development in the 
spine is a severe fall or blow, this being rapidly followed 
by a small knuckle-like swelling possessing much tender- 
ness on touch, and accompanied by heat and other 
symptoms of inflammatory action. 1f, during this period, 
the patient be permitted to take exercise, such augmenta- 
tion of the pain and swelling occur as to force him to find 
rest from suffering by recumbency, which, in the majority 
of slight cases, if persisted in, and aided by medical atten- 
tion, eventually succeeds in arresting the disease. This 
desirable result is rendered still more certain by placing a 
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shield of gatta-percha padded with wool along the patient's 
spine, 

But there are a large majority of cases where the inflam- 
matory symptoms continue even after a lengthened period 
of recumbency, and the osseous structures become, at last, 
so softened as to permit of an approximation between their 
surfaces, thus causing deformity from destruction of 
vertebre by caries or softening. The mechanical means 
for treating this deformity will be mentioned in a future 
part of this work. 

Qnd. Failure of equilibrium between resistance of the 
vertebral colwnn and the weight of the body alone, or over- 
weighted with burdens.—Deformities resulting from the 
former cause are to be generally found amongst rapidly 
growing girls, who have so far exceeded their strength as 
to give rise to a weak and irregular ligamentous structure. 
From habit or indolence an indisposition to sit erect is 
brought about, and the constant strain unduly exercised 
against the weakened spinal ligaments, added to the 
gravital weight of the head and shoulders, finally induces 
permanent change of form. The latter cause is most 
familiarly evidenced by the carrying of a child upon onc 
arm, which thus induces a constant yielding of the ver- 
tebrc and eventual formation of a spinal curvature. In 
both instances it is the irregular distribution of weight 
continued for u lengthened period, which leads to the 
permanent disturbance of equilibrium. 

Sn, Muscular tractions—This cause of spinal curvature 
embraces a very wide field, as it includes, whatever may 
bring the muscles of the spine into more than woated 
exercise, It also gives rise to a confliction of opinion, for 
whilst one orthopwdic author declares that he has never 
found the muscles of any vertebral concavity otherwise 
than soft and flaccid, his immediate colleague avows that 
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they are not only abnormally tense but should be divided 
by surgical operation in severe cases of lateral curvature. 
Probably, as in most similar eases, a true judgment 
is to found between the opposite opinions, Continued 
muscular action and consequent traction resulting from 
the use of a blacksmith’s hammer, indisputably leads to 
the formation of spinal curvature in a direction agreeing 
with the force applied, and hence, in lesser degree, any 
Jong-continued irregular muscular movement will end in 
destruction of spinal equilibrium. Children should, 
therefore, be requested to use their right and left hands 
alternately in games, such as croquet, and battledore, 
Whilst on the subject, I may remark that when croquet 
first became the favourite amusement it now is, T very 
constantly had young Indies sent to mo for mechanical 
appliances, whose spinal curvature set at nought the usual 
rales which govern the production of vertebral distortion 
when promoted bythe customary causes. Thedistinguishing 
features of these deformities were a depression of the right 
shoulder, and cnlargement of the left side, and uplifting of 
the left hip. Moreover, there was a peculiar thickening 
of the muscles of the right side, at that part of the body 
which corresponds with the concavity of the dorsal curve. 
Now, in an ordinary case of lateral curvature, if the left 
shoulder is enlarged the right hip becomes prominent and 
cles of the same side flaccid about the lower region 
papula; but in these marked, yet exceptional, 
cases it was not so, As the correction of all spinal defor- 
mity depends entirely upon a just appreciation of the 
mechanical principles involved in the production of 
vertebral curves, 1 own to having been at first consider- 
ably puzzled to account for what seemed a growing and 
increasing abnormality among the fashionable young 
ladies of England. But having, by observation, discovered 
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that the curvature was due to the frequent maintainance 
of some peculiar and strongly defined position, I readily 
Jearnt the cause, and afterwards gave all such distortions the 
name of * croquet curvature.” It is not the place here to 
give a more technical or lengthened explanation of this 
peculiar form of curvature, but it serves well to illustrate 
what muscular traction can accomplish. At another part 
of this work croquet curvature will be found more fully 
dealt with. 

4th. Frequent repetition of an attitude in which the 
spinal column is exrved.—Much as horse riding is justly 
valued on account of the healthful character of its exercise, 
yet there are few things more caleulated to exemplify the 
impropriety of aver indulgence than prolonged riding. 
Whoever has carefully examined the spine of a young lady 
while seated on hor saddle will doubtless remember that 
owing to the oblique position in which the female form rests, 
it is impossible for the hips and spine to hold their normal 
position. Instead of this, the pelvis remains slanted and 
the spinal vertebre, by a strong muscular effort, is held 
in a position erect with the vertical plane of the horse. 
By calling these sustaining muscles into frequent and 
inordinate vigour stretching of the lumbar ligaments 
ocours, and the spine partially loses its resiliency at this 
region. ‘To avoid the production of a mischievous distor- 
tion from what otherwise is a graceful and charming 
exercise, it is important for young ladies to ride ocen- 
sioually on the opposite side of the horse to that which is 
generally adopted, namely, the right. 

Another frequent cause of spinal curvature is the use of 
the sewing machine, as by its agency those muscles which 
form the hip and influence the movement of the lumbar 
vertebrs become unduly called into exercise. Amongst 
the better classes of socicty, where the sewing machine is 
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only used for short occasions at 2 time, no harm can 
result; but with the poor and needy sempstresses, whose 
bread frequently depends upon the almost unceasing 
labour of their hands and feet, much serious mischief 
ensues. 

The instances of deformities arising from frequent 
repetition of an attitude in which the spine is eurved, 
might be multiplied to a great extent, but the two just 
named are the most striking. 

5. Muscular debility.—This cause is somewhat ana- 
logous to that of curvature from failure of equilibrium 
between the vertebral column and its weight, but differs 
from it in ono essential particular, namely, that whilst the 
one implied a certain amount of debility affecting the 
general system, the other relates to the suspension of 
muscular force from atrophy, paralysis, or any cause 
tending to especially weaken a local muscular region. An 
instance of this may be given in the case of a patient who 
labours under paralysis of the deltoid or any of the 
scapulary muscles on one side, 

I remember Mr. Erichsen sending to me a case where 
the patient had paralysis of the trapezius of the right side, 
and consequent lateral curvature in the dorsal spine, with 
loosening of the inuer lateral margin of the scapula, which 
was drawn backwards and towards the right arm, Here 
the deformity was strictly one of muscular debility, and 
the spine was kept straight by mechanism calenlated to 
antagouise the abnormal tension of the opposite side. 

6. Deflexion of the pelvis from inequality in the length of 
the legs.—This cause of spinal curvature is, in the sense I 
am abont to explain, one of the most frequent of any, and 
plays @ part hitherto almost entirely overlooked by those 
who have made the treatment of spinal curvature their 
pursuit, Of course every one is aware that any marked 
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difference in the length of the legs must produce an 
obliquity of the pelvis, and consequent deflection in the 
spinal column; but few think that the trifling difference 
between treading a little more on the inner side of one 
foot; than the other should, by the flattening of the plantar 
arch, be the proximate cause of a large number of slight 
spinal curvatures. So really slight a cause is bat too 
easily overlooked, and often when spinal curvature has far 
advanced, the original cause of the trouble remains quite 
neglected, whilst all imaginable efforts are being made 
to strengthen and invigorate the falling or weakened 
spine. 

Modern shoemakers play by no means an unimportant 
part in the production of spinal curvature, and for two 
reasons; first, by making the heels of their boots so high 
that the weight of the body is thrown on to the front 
portion of the foot, and the natural axes of the ankle, knee, 
and hip disturbed in their relation to each other; and 
secondly, beeause they neglect to sustain the arches of the 
feet by a soft and resilient substance capable of acting 
like the natural plantar fascia, and sustaining the body 
upon elastic piers. Until the heels of the boots are 
reduced to simpler proportions, and the soles of the foot 
sustained in a more natural manner, spinal curvature will 
be rife amongst the children of the better classes. 

T have given a very slight sketch of how the causes of 
spinal curvature may be illustrated, and now proceed to 
the ultimate results, which are—(1) absorption of material 
on the depressed side; (2) retraction of the spinal liga. 
ments and muscles, also on the depressed side; (8) the 
formation of a scries of two or more curves, antagonising 
cach other in force and direction, and compensatory of the 
original abnormal deflection, by tending to maintain the 
head in & perpendicular situation to the feet; and (4) 
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retraction, and subsequent wasting of the muscles, from 
diminished action, within the concavity of the curves. 
Now, it needs no argument to show that when a curve 
is the result of a disturbed equilibrium, from a too great 
superincumbent weight, relative or actual, or from imper- 
fectly antagonised muscular action, a primary object should 
be to remove the superincumbent weight and antagonise 
the exaggerated muscular action. It is clear also that, in 
whatever manner this object can be obtained, it will offer 
the most rational means for obviating the absorption af 
material arising from improperly distribated pressure and 
the retraction of ligaments and muscles. The removal of 
superincumbent weight and the antagonising of exag- 
gerated muscular traction are obviously mechanical 
questions; hence the treatment of spinal curvature forms 
in an especial manner a branch of Orthopraxy. 
Experience has abundantly taught that medicine is all 
but powerless in distortions of the spine without mecha- 
nical aid. The most ably conducted treatment of the 
peculiar form of debility which may be at the foundation 
of the deformity is of no ayail, unless the mechanical 
requirements of the case are first attended to. Physic, 
change of climate, and, although in a less degree, gym- 
nastics, are alike unavailing to unfold a confirmed curre, 
or to restore the clasticity of an impaired ligament, or 
lengthen a retracted muscle, yet I do not go the length to 
which « recent orthopedic writer has done in saying, that 
rve itself and its immediate cause are not to be 
benefited by medicines”* but on the contrary, well know 
if ressure be removed from # defective vertebra, 
and the tendency to retraction of ligaments and muscles 
be counteracted mechanically, then medicine, change of 


“Lateral Curratures of the Spine,” Richart Barwell, FRCS 
Hartwicke, Meceniilly, 1403, 
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climate, and gymnastics, by invigorating the debilitated 
parts, will induce in them a healthier nutrition, and 
enable them best to resist the tendency to distortion, 
Orthopraxy, indeed, is not the substitute for, but the help- 
mate of, the physician and surgeon, and this truth cannot 
be too strongly or frequently expressed. 


In the farther consideration of this subject I shall adopt 
the following arrangement: 


1, Tre rropverton or Venrnprat Curves, 
. Roration op m8 Sring. 
. Leorman Convarene, 
Donsan Curvature, 
. Dovsre Larexan Cunvaronn. 
. Consrruction or Srivan Arranarusns, 
. AreniaNces ro acr vroy rux Srine raxoven THE 
uepium or Recumpency. 
AprPLIANCES YOR REMOVING WeIGHT FROM THE 
Srixg. 
APPLIANCES FoR ArvorDING Laregat Surrorr To 
tHe Spine. 
10, Drronmiries or tur Penis, 


Cervical curvature has already been treated in the sec- 
tions on deformities and debilities of the Head and Neck. 

1. On the Production of Verlebrat Curves.—The spine 
in its quiescent state, that is to say, when the body 
is erect and motionless, presents, at its posterior region, a 
perfectly vertical line, having the head at the superior 
extremity, and resting inferiorly upon a horizontal base 
in the transverse axis of the pelvis. When the head and 
pelvis arc in this position, cach of the bones forming the 
spine has its perpendicular axis in a line corresponding 
with one drawn from the base of the skull to the sacra. 

Ww 
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coceygeal articulation, which said line divides the pelvis 
into two equal parts, Whilst in this condition the weight 
of the trunk is evenly distributed, and the forces acting 
upon the vertebral column are in perfect equilibrium, as 
may be proved by showing that the angle formed by 
the spine and ilium on the right side of the body corre. 
sponds precisely with the angle existing on the left side 
(fig. 74, No. 1). Thos the head, trunk, and upper ex~ 
tremities are found to be in equipoise, and so long as the 
mechanical powers that sustain this state of things remain 
undisturbed the whole external form presents an appear- 
ance of symmetricsl balance, The slightest movement, 
however, serves to derange the equilibrium; but in the 
healthy and vigorous frame the disturbance leads to other 
arrangements calculated to preserve the component regions 
of the human body in a state of balance, although some- 
times at the expense of a true symmetric disposition of 
relative parts. 

When the spine, which forms the general centre in all 
movements of the trunk, can reassume with facility the 
perpendicular position first described, after having yielded 
to whatever accidental disturbance which, for the time, 
may have led to a deflected position, it is free from 
‘‘ourvature”’ in the pathological sense of the term; it is, 
indeed, normal. It follows, therefore, that deformity of 
the spine only existe when the column is incapable of 
resuming its vertical pos: 

Whatever may be the cause which leada to interference 
with the healthy and natural balance of the spine— 
whether disease of the vertcbre, or of the interposed 
cartilages, or disordered muscular action—its result is a 
departure of one or more bodies of the vertebra: from the 
true vertical line hitherto held by them; and as the head 
thus loses, to a certain degree, the base that sustained it, 





THE FROPUCTION OF YENTEDNAL CURVES. Ww 
an addition of its weight is given to the yielding side. 
Lateral vertebral obliquity ensues, the evil of which is 
attempted to be obviated by an involuntary muscular effort 
to restore the head and upper portion of the spine to their 
original position. Ifthe cause of the deflection were only 
due to ordinary muscular action, the effort thus made 
would bring the spine back to its normal straightness ; but, 
as in the case supposed, there is permanent mischief, the 
head can only be restored to a point vertical’ with the 
plane of the pelvis, by flexing another part of the spine, 
either above or below the original vertebral arc. This will 
be more clearly understood from the following diagrams 
(Fig. 74). 

Fig. 74. 


Fig. 1 represents the natural position maintained by the 
spine, head, and pelvis, 4 8 being the vertical, and c » 
the horizontal planes. 

Fig. 2 shows the primary condition arising from an undue 
approximation of the bodies of the Jumbar vertebrie on 
their left side. 

fig. 8 exhibits the effort at compensation made by whe 
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upper part of the spine, and the formation of a s 
curve, 


In these drawings it will be perceived that when 
head returns to its primary position, it does not do. 
the first instance, by an entire obliteration of the 
that followed its displacement, but by transferring a. 
portion of the are of curvature beyond the line of gr 
and setting up another are of a proportionate 
opposite to it, by which the equilihrinm is re 
although by the production of two curves instead of 
Should, however, those muscles situated between 
dorsal concavity and the pelvis act with increased 
while the firs deflection (o, Pig. 75) is in the course 
formation, it ix then perfectly possible that the effort mad 

FL. 75, 


by the head to return to its normal position, would so. 
favour the exercise of this muscular activity as to induce 
surbance of balance by bringing the head again out 

, but on the right instead of on the left side, 

head becoming restored, would lead to the 

tiary or third curve, to ensure equili- 

d, spine, and pelvis. ‘The preceding 
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diagram (Fig. 75) explains the position assumed by the 
spine after the production of a third are of curvature, and 
shows the manner in which equipoise becomes established 
throngh the medium of the created curves: First, the 
spine, it is assumed, yields towards the right side, forming 
the curve . To re-establish the equilibrium which has 
heen disturbed by this deflection, the head and upper part 
of the spine are moved to the left side, thus creating the 
curve vy. In consequence, however, of the muscular trac- 
tion exercised between the right side of the pelvis and the 
coneave dorsal region, the head is carried too far in this 
direction, which necessitates the formation of a third 
curve, , to bring it into its normal position.* 

It will moreover be seen that a line at ¥, drawn at 
right angles from the apex of the great are of dorsal 
curvature on the left side to a true vertical line between 
head and pelvis, is exactly equal in length to the sum of 
two lines drawn from a, the apices of the opposite curves, 
at right angles to the same vertical etraight line, thue 
showing that the foree of gravitation is equally exercised 
upon both sides of the vertical linc drawn from the base 
of the skull to the centre of the pelvis, 

To illustrate this statement by a simple mechanical 
experiment, let an upright semi-clastic rod be supposed to 
have three transverse arms attached to the parts corre- 
sponding with the centres of spinal curvature. If a 
weight of 10 Ibs. were suspended at , the whole rod 
would yield, and ultimately fall to the left side; but if 
12 lbs, were placed at r, then the rod would yield to the 
right side, and the only means by which it could be kept 
in equilibrium would be to place 21bs. at x. 

© Although in this illustration the original curve is assumed to be in 
the Inmbar region, the same results may occur when the primary deflection 
soxists in any other part of the spine, 





‘The aptitude of the spine, when abnormally deflected, 
to assume a series of curves, depends upon the elasticity 
of its formation. Consisting of several scparate bodies, 


Pic, 76, 


each having a distinct centre af motion, and these being 
influenced by the elastic substance (intervertebral cartilage) 
placed between them, it follows that the slightest hori- 
zontal deviation in any one component part leads to a 
disturbance of stability in the whole column, and produces | 
the effects described, 

Upon a clear understanding of the manner in which 
vertebral curves are formed depends the correctness of 
the treatment by which their reduction can be undertaken, 

It is well known that a considerable amount of weight 
can be borne on the apex of a perpendicular column 
without inducing lateral deviation; but should any cause 
arise tending to displace the base upon which the column 
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rests, or diminish resistance in any part of its structure, 
disturbance of equilibrium immediately arises, and the 
weight no longer rests in equipoise over the base of 
support, but inclines in the direction of least resistance. 

If the weight were left to itself it would speedily fall; 
but if the column be composed of elastic material, and 
possesses sufficient flexibility to yield in any direction, 
then the displaced weight may be restored to equilibrium 
by the formation of a curve or curves so arranged as to 
bring the weight back over the line of gravity, For it 
would be impossible to rearrange the equipoise of the 
column, except by resorting to compensating arcs of de- 
flection, For instance, let it be supposed that a weight 
of ten pounds rests upon the extremity of an elastic 
column twenty inches high, and that, in consequence of 
some stroctural defect at a distance of five inches from its 
base, the weight causes it to yield in a curved form to the 
right side. It is obvious that the only means by which 
the displaced weight can be restored to its first position, 
without unfolding the primary curve, is by producing a 
deflection in the column to the left side at five inches from 
the top, and bringing thus the whole structure into such 
# position as to make a vertical line from the centre of 
the column (at ten inches from cither end) fall within the 
base. This establishes equilibrium, and offers a rough 
example of that which takes place in the formation of 
spinal curvature. 

Tn the illustrations given the formation of the secondary 
curves is impressed from without. Apart from this 
external agency, the primary deflection would increase 
without interruption. An inorganic, elastic column does 
not possess any sclf-gencrated compensating power. In 
the living subject, however, such a power exists and is 
exercised unconsciously, and the great agents of its action 
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are the muscles. The compensatory curves are | 

of the automatic efforts to rectify the evils ari 

the primary deflection, and their formation is co 

evidence against the theory of a “ vigilant repose” being 
the normal condition of the spinal muscles when not 
voluntarily exercised. a 

The great doctrine to be learned from this brief expo- 
sition of the genesis of spinal curves is this, namely, fhe 
impossibility of one arc of curvature ever existing without 
a secondary curve of compensation being established. Too 
much importance can scarcely be attached to this propo= 
sition. It is the solid basis of all sound methods for the 
successful treatment of spinal curvature, Its neglect has: 
been the great source of failure in treatment. 

2. Rotation of the Spine —This part of the subjecteannot 
bedismissed without previously makingreferonce tothutstate 
of the spine known as rotative curvature, a condition 
accompanying normal lateral deflection of the vertebral 
column, but which, when existing in an exaggerated form 
for any length of time, renders its curative treatment 
almost impossible. Rotation of the spine on its horizontal 
axis is the inseparable consequence of any attempt to 
move it laterally. It consequently presents itsclf as one 
of its normal states, and cannot, therefore, until it has 
passed into an exaggerated and permanent form, be justly 
classed amongst those distortions to which the spine is 
liable, In proof of this I would venture to refer to the 
antero-posterior curves of the erect spine, as determined 
by the able rescarches of the brothers Weber. ‘These 
curves present two anterior concayities in the neck and 
loins, and two posterior convexitics at the shoulders and 
sacrum, whilst, owing to the component structure of their 
relative parts, the entire column moyes frecly in an antero~ 
posterior plane, In consequence, however, of their pecu- 


, 
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liar shape any attempt to bend these curves laterally leads 
to the production of a helical twist, or what is called 
torsion; it being impossible for any cylindrical body 
which has been previously made to aseume the position of 
the curves presented by the spine to move in a lateral 
plane without inducing a helical twist. This natural 
torsion of the spinal column I do not remember to have 
seen mentioned, although a very considerable amount of 
ability has been displayed in determining the part rotation 
plays, when abnormally prominent, in limiting the curability 
of lateral curvature. 

Helical movement appears to be a most beautiful pro- 
vision on the part of Nature for giving greater power to 
the spine by increasing the articular resistance between 
its transverse processes and the ribs, for as the vertebre 
slightly rotate at each lateral movement they render 
tense the connecting ligaments common to both, and at 
the same time produce a springlike reaction on the spinal 
column. 

A very homely experiment will soon show what is in- 
tended to be explained relative to torsional curvature. 
Take a piece of thick wire and bend it roughly to repre- 
sent the curves of the natural spine when the body is 
erect, then try and flex it laterally, and a helical twist 
will be the result. Under its proper heading this subject 
will be more practically dealt with, and an extremely inge- 
nious form of appliance, suggested by Dr. Protheroe Smith, 
shown for counteracting such an amount of rotation as 
accompanies ordinary lateral curvature, 

3. Lumbar Curvature. — Whether spinal curvature 
shows itself primarily in the dorsal or lumbar regions is a 
much controverted point, Mr. Skey believed that 
lumbar curvature is the earliest formed. He argued that 
Nature has given the loins greater freedom of motion vy 
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placing that part of the body midway 


by those portions of the body meet in the lumb 
From this he inferred that, in the majority of 
primary seat of curvature is the loins.* Dr. Little th 
that the part of the column principally affected is the 
dorsal region; and in the greatest number of cases the | 
vertebrae, he believes, incline towards the right side Dr, 
Bihring, who holds the same opinion, asserts that this 
peculiarity is due to a thoracic curve which always exists” 
on that side, in consequence of the spinal colamm being 
unequally loaded by the heart and great blood-vessels on 
‘the one side and the liver on the other. Mr. Hare con- 
siders that the earliest sign of deformity is a slight 
curvature of the vertebre in the inter-scapular region. $ 
Beclard says that this occurs because the right arm is 
most used. Mr. Lonsdale has declared that, when a 
second deflection exists, it occupies the lumbar region, 
thas showing his belief in the primary existence of dorsal 
deflection, From these expressions of opinion it would be 
concluded that spinal curvature rarely occurs in the 
lumbar region dissociated from dorsal deflection, In what 
proportion of cases the former is found apart from the 
latter cannot be stated. Practically, however, it is suffi- 

that lumbar curvature is comparatively a 

, but that occasionally the orthopractic 

s called upon to treat it, 

Lumbar curvature may exist in three distinct directions, 

viz., lateral, posterior, and anterior. 


* *Prictical Kasay on Lateral Curvature of the Spine,’ pp, 4-6. 
+ Little, ‘On Deformitios,” p. 305, 
+ Hare, ‘On Spinal Disease,’ p. Gt. 
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forming the loins, with an approximation between the hip 
and lower margin of the ribs on the side opposite to that 
of the distortion, This form of curvature is almost in- 
variably accompanied by obliquity of the pelvis, leading 
to shortening of the leg as a compensation for disturb- 
ance of yertebral equilibrium. Owing to the amount of 
pelvic displacement generally caused by this affection, the 
shoulders of the patient do not deviate so much from their 
nataral horizontal position. The following diagram (Fig. 
79) explains the conditions presented by the deformity. 


Fro, 79. 


Tt will be seen, from this drawing, that the left hip is 
raised, the corresponding leg being shortened, and that 
the right side of the lumbar vertebre is unduly prominent, 
‘The same condition of deformity may cxist on the opposite 
side, when the lumbar are is reversed. 

To remedy this deformity it is necessary to restore the 
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level of the pelvis, whilst overcoming, at the same time, 
the vertebral curvature. The simplest apparatus for 
effecting these objects is constructed as follows (ig. 80): 
—tT'wo lateral stems support the arms, whilst the hips are 


Fra. 80. 


encireled by a narrow padded belt formed of light metal. 
On the highest point of the vertebral deformity a padded 
plate rests, which is fixed to a posterior lever having a 
ratchet motion at the sacral part of the pelvic band. 

To bring this lever in action the ratchet-screw must be 
turned from right to left, which produces a movement of 
the lumbar plate or pad in the same direction. This 
movement reacts against the left hip and axilla, and tends 
to diminish the lumbar curve and depress the uplifted 
pelvis. 

An apparatus of this form possesses the advantage of 
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being portable and easily concealed by the dress; and it 
has consequently been largely adopted by English surgeons, 

In conjunction with this apparatus the following plan 
of extension may be adopted :—The patient is placed in a 
recumbent posture on an inclined plane or couch, fixed at 
an angle of twenty-five degrees, ‘The chin is accured by 
a silken strap; next there is placed around the pelvis a 
padded band, with a long leathcrn strap ending in a 
ratchet-wheel fixed obliquely at the base of the inclined 
plane, in # direction opposite to the uplifted hip. Another 
belt, formed of soft material, passes round the lumbar arc 
of curvature, and is fixed to the opposite margin of the 
plane. The arms are supported by padded crutches, also 
fixed to the plane, which thus secures the horizontal 
position of the shoulders, and affords a fixed point for the 
pelvis to react against when extension of the lumbar curve 
commences. This form of appliance was invented by the 
author, and has been found of the greatest value when 
used at night, after the apparatus previously described has 
been withdrawn. It can also be adopted both by night 
and by day, where severe lumbar curvature has to be 
conquered, By tightening the strap attached to the 

Fro. SL. 


ratchet-wheel, the pelvis is drawn downwards, and, the 
arms being sustained by the crutches, and the head firmly 
held by the chin-strap, an expansion of the lumbar exrve 
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is obtained, retrogression being prevented by 
ing the lumbar belt (which passes across the cut 
the side of the inclined plane. 

Another varicty of lumbar distortion is an f 
arching forwards of the loins (enéerior lumbar cavchail 
This kind of curvature frequently coexists with a b i 
the whole course of the spine, the column forming along 
arch with a deep hollow in the loins. ‘The technical name — 
by which this variety of distortion is known is “lordosis.7* 
Traction of the longissimustorsi and sacro-lumbalix muscles, 
or a wasting of the lumbar intervertebral cartilages on 
their posteriar surfaces, are the principal causes of this: 
condition. Each may exist apart from the other, or both 
may be found combined: the latter being the most common 
occurrence. Patients who suffer from this form of spinal 
distortion find it extremely difficult to walk or stand 
without throwing the abdomen forward in an unnatural 
and inclegant manner. ‘The shoulders are generally 
rounded. When this deformity has existed for amy 
length of time rremediable, For its carly stages 
yarious mechanical appliances are constructed. 

One of the most frequent forms in which Iumbar lordosis: 
presents itsclf is to be found in children of weak and 
strumous diathesis. In these cases the features usually 
presented are 2 deep hollowing of the lumbar spine, with 
great tension of the longissimus dorsi and sacro-lumbalis 
muscles. ‘There is, also, invariably « tilting of the pelvis 

downwards, and sometimes, though rarely, 

of the femoral bones in an upward and back- 

. child so circumstanced walks with its 

forwards and its knees somewhat bent, 

whilst its dress sinks into the hollow formed by the 

* Aoptoe, ‘curved," “bent ;"a name given to carvatures of the bones in 
general, and particularly to unterior curvatures of the vertebral column, 


é 
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distorted spine. On asking a child who has this deformity 
to stoop downwards it is generally found that the move- 
ment is awkwardly accomplished and almost entirely made 
by bending the body from the hipjoints, whilst the deep 
lumbar depression is but slightly lessened. There is also a 
palpable diminution in lateral flexibility. ‘The mechanical 
appliances for treating these eases are of'a twofold character, 
‘The first consists of a deep pelvic band resting at its 
posterior segment upon the sacram and gluteal muscles ; 
to this band two Interal crutches are attached, having arm 
pieces sufficiently deep to receive and firmly grasp the 
whole axilla. In front, and embracing the abdominal and 
thoracic surfaces, a deep lacing band is affixed, on the 
tightening of which pressure is exercised against the abdo- 
men in front, whilst the arm crutches keep the body from 
displacement. It may be also added, that two thick 
semi-lunar pads firmly fixed within the pelvic band and 
just above the trockanters favour replacement of the 
luxated hip-joints. 

The second part of the mechanism consists of a padded 
couch, upon which the patient should be placed in the 
prone position for three hours daily. The arms are 
received in suitable crutches fixed to the plane of the 
couch, whilst the legs are surrounded at the ankles by two 
padded bands having slight weights attached to them, 
‘The object of this mechanism is to extend the contracted 
lumbar muscles and ligaments, and also aid the restora- 
tion of the pelvis to its normal position, and the replace- 
ment of the hip-jointsin their natural place In average 
eases this plan of treatment is generally attended with 
success, whilst, as the patient is only recumbent for a few 
hours daily, the health does not suffer from want of 
exercise. 

Another appsratus consists of a pelvic band, with two 
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Interal uprights (Fig. 82). Across the abdomen 
webbing band is placed, the extremities being reflected 
over the side uprights, and brought again to the front, 
where they are secured by lacing. The action of this 
instrument tends to depress the anterior surface of the 
curve, and so gradually Jessen the vertebral deformity, 


Fro. $2. 


Another form of instrument is based upon the suppo- 
sition that a mechanical centre exists, around which the 
curvature of the spine arranges itself. This is to he 

out the centre of the concavity; but as the 

point required cannot be immediately reached, it becomes 

necessary to construct the mechanism in such a manner 

is agree with a line drawn transversely 

n the centre of the curve to the sides 

hus the apparatus acts around the fixed 

point in question, In the accompanying 
diagrams (Fig. 83) this is explained. 

‘The first drawing represents a lateral view of the body 
affected by lumbar lordosis, and the asterisk indicates the 
point where the axis of the curve is to be found. The 


deep 
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second drawing depicts an instrument so arranged that its 
artificial axes correspond exactly with the centre of 
curvature, 

Fra, 83. 


1 


This apparatus is formed by a pelvic band and two 
lateral uprights, and at the axial point, marked in the first 
drawing by an asterisk, a rack-and-pinion motion is 
placed, A deep webbing strap passes acroas the abdomen, 
and the arms are supported by padded crutch-heads 
fixed to the uprights. Upon moving the rack-and-pinion 
centres with a key, fitted to the mechanism, pressure 
against three points occurs: first, on the abdomen, by 
meana of the webbing band; next, on the sacram, through 
the medium of the pelvic belt; and thirdly, on the arm- 
pits, owing to the resistance of the crutches. The object 
sought is the expansion of the curvature by pressure upon 
the arc and extension of its extremities. In the case 
under consideration, the abdomen forms the crown of the 
arc; the posterior surface of the pelvis, one extremity, 
and the anterior surface of the thorax, the other, The 

Bw 
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action of the instrument may be thus expressed (Fig. 
84): 

Let 4 8 c represent the vertebral curve, and p be an 
imaginary straight line ; ¢ will be found to form the centre 
of the curve, having 4 8 as its extremities. 


Fro, 84. 


Now, to reduce a nc to a plane parallel with », a ful 
crum must be established at c, and the extremities of the 
curve be drawn towards it, in the direction ® E. 

The fulcrum c is formed by the webbing-band. The 
expanding power, or leverage, is given by the uprights, 
which constitute two levers of the second order, having 
their centre at the rack and pinion. 

The pelvic band and the arm-rests move in slight 
circles around the central rack and pinions, and thus 
gradually bring a n c into the same parallel plane with p. 

I may here remark that, in all cases where mechanical 
deductions are based upon changes sought to be produced 
in the human body, it must be borne in mind that only an 
approximate result is obtained. Owing to the soft- 
ness, mobility, and vitality of the tissues against which 
mechanical force is brought to bear, the actions of Instra- 
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ments cannot be rigidly calculated, as when operating on 
an insensitive, inorganic body. Still, in constructing an 
apparatus, it is necessary, in the first instance, to reason 
as if the different structures forming the human body 
possessed the same power of resistance as a solid substance. 
Tf this were not done it would be impossible to arrive at 
any conclusions as to the arrangement of appliances in- 
tended to redress deformities of the human frame. For 
instance, T nssnme that the varions spinal eurves possess 
centres, and that within the arc there is a certain point, 
around which the remaining portions of the spinal column 
and its adjacent structures group themselves, and that a 
kuowledge of these centres is necessary in the construction 
of spinal instruments. But the multitude of movements 
induced in the different elements of the spinal colamn by 
the application of force, is so great that these centres can 
only be approximatively, not absolutely, determined. 
This, however, is sufficient for all practical purposes. 
Another plan occasionally resorted to in anterior 
lumbar curvature, is to place the patient on a prone-couch, 
similar to that shown in the following figure (Fig. 85), 
trusting that the weight of the inferior extremities will 
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gradually redress the curve. It is said that in| 

of treatment inspiration, by enlarging the abdi 
extending the longissimi dorsi muscles, gradually | 

an clongation of the fibres of the latter, and so 

of the most potent impediments to restorative efforts, 

It has been suggested, that the patient should assume 
none but a sitting posture, the notion being that this” 
position might facilitate the reduction of the curvature by | 
inducing an arching backwards of the whole spine. Tam 
persuaded, however, from my own experience, that nothing: 
succeeds better in these cases than the pelvic-band, with 
double lateral jointed uprights, as previously deseribed. 

There is one condition, still requiring mention, under 
which lumbar curvature is sometimes found, namely, when 
the bodies of the vertebre have rotated upon their perpen- 
dicular axes, This deformity is known by a considerable 
prominence in the loins, sometimes, indeed, mistaken for 
lumbar abscess, but really constituted by the longissimus 
dorsi and sacro-lumbalis muscles being thrust backwards by 
the transyerse spinal processes of the lumbar vertebre. This 
helical, or corkscrew twist, is invariably found associated 
with dorsal, and frequently with pelvic displacement. 

This form of curvature is treated mechanically by the 
application of au apparatus formed of a pelvic belt and two 

hts, together with a posterior stem and a plate 
the are of curvature. But instead of the 


ture, deapried previously (Rig. 83), it is 

horizontal rack attached to the plate and 

parallel axis. The advantage resulting from 

ent is, that it produces pressure in an anterior 

direction by means of the horizontal rack, and in a lateral 
direction by theordinary sacral centre. These two motions, 
judiciously eombivied, produce a third, as the resultant of 
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both, which, acting in the same direction as that in which 
the spine was originally curved, gradually unfolds the helix 
and restores the spine to its normal position. 

An immense amount of importance was attached, some 
years since, to the peculiar condition of rotation, ob- 
served in the deformity under consideration; and I 
invented for Mr, W, Adams a scrics of movements attached 
to the plate of an ordinary spinal instrament, by means of 
which the spine could be acted upon in as many planes as 
there had previously been directions of distortion, This 
mechanism, which will be described fully when the treat- 
ment of lateral curvature accompanied by axial rotation of 
the bodies of the vertebra: is discussed, was widely adapted, 
the adopters, as too frequently happens, failing to acknow- 
ledge the source from which they had derived the invention. 

Posterior curvature is another of the deformities affect- 
ing the lumbar region. It may be due either to disease 
in the bodies of the vertebra, or to relaxation of the 
posterior spinal ligaments. In the former case it is 
distinguished by a sharp angular prominence, like a 
knuckle, and is sometimes accompanied by considerable 
tumefaction on one or both sides of the column. No 
pressure can be borne upon the arc of curvature or the 
immediately adjacent region, and the projection unless 
arrested, increases rapidly. This varicty of distortion 
affords a clear illustration of the importance of a surgical 
appreciation of the pathological condition existing prior 
to the adoption of any apparatus. If powerful pressure 
were employed on the are of curvature, a diseased state 
of the vertebr existing, not only would considerable pain 
he excited, but all the symptoms accompanying the curva- 
ture would be greatly exaggerated, If the patient were 
of a stramous diathesis, as happens in nine eases out of 
ten, the formation of lumbar abscess might be induce’, 





and incalculable mischief occur. But a co 
of the case having been made, no difficulty ix e3 
in adopting mechanical treatment. ‘The instrament devised 
for these cases consists of a pelvic band, with two Interal 
sliding uprights, and a bifurcated vertebral stem, governed 
in its action by a rack-and-pinion centre, acting in au 
anterior direction. Over the are of the curve, a sof 
chamois leather pad is placed, while the arms of the 
bifurcated stem rest gently against the angles of the 
ribs, and the heads of the transverse spinal processes. 
The rack and pinion are simply employed to secure appo- 
sition, not pressure, whilst the lateral levers act in the 
same manner upon the diseased spine as a splint does 
npon a fractured limb, namely, preventing motion in the 
affected portion of the body and favouring that reparative 
process by which the osscous structures gradually reeoyer 
their normal condition.* A very valuable plan for assist 
ing restoration in cases of spinal caries will be found 
described under the heading of dorsal curvature. Tt is 
based upon the same principle as the apparatus just 
described, which is that of treating discase of the spine 
by taking off the pressure upon the bodies, and obvinting 
the strain upon the muscles and ligaments attached to 
the spinous processes and arches of the vetebre. This 
plan is justly held in high estimation in America, where 
several important articles have been written on the sub- 
ject. 

Upon the application of the instrument described, the 
lumbar vertcbrie arc held in a perfectly steady and immoy- 


* This instrament hax met with the approval of, and been adopted by, 
Mr. Bricheen, Sir W. Fergusson, Mr, Hilton, Mr. Paget, Sir H. Thompson, 
Mr. Solly, Mr. Tatum, and other leading «urgeons. 

t ‘Tranmetions of the New York State Modicnl Society’ for 1858, 
©The Mochantonl Trestinent of Angular Curvature," by Dr, C. F. Taylor, 
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able position, whilst the apex only of the curve receives the 
slight pressure of a soft pad. According to the physio- 
logical law established by Mr. Hilton,* all diseased 


Fro. 86. 


surfaces and structures require for the renewal of their 
healthy state absolute physical rest. The instrument 
described is intended to secure this condition in the case 
of posterior lumbar curvature. 

In Germany and Austria, and also in many parts of 
England, it is usual to keep the patients who are suffer- 
ing from diseased Iumbar vertebre constantly in a recum- 
bent posture, under an impression that reat is more easily 
obtained in this position than any other. Reflection will, 
however, show that the vertcbrw arc far more likely to 
be disturbed by restlessness such as must always be 
induced by the constant maintenance of a restrained 
posture, than by the adaptation of an instrument, which 
while fixing the vertebral column and trunk leaves move~ 
ment free, 

In all cases of spinal curvature, irrespective of their 


* ‘Lectures on Pain and the Therapeutic Influence of Mechanical and 
Physiological Rest in Accidents anid Surgical Diseases.” Syo, 1864, 
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variety or cause, it is highly advantageous to | 

partial recumbency with mechanical support; for as” 

is an invariable condition of debility accompanying spinal 
curvature, the muscles of the vertebre require more than — 
ordinary rest for enabling them to encounter bodily — 
exercise. In a healthy individual, the repose obtained | 
during the usual hours of rest, prevents any feeling of — 
lassitude when the muscles are called npon to perform 
the various requirements of daily life; but in cases of 
spinal curvature, it has long been found by experience, 
that a constant feeling of weariness and fatigue is en- 
gendered, due, most probably, to the disturbed muscular 
equilibrium which follows vertebral deflection. This 
demands additional rest to that procurable from the 
sleep of the night, and the patient, so cireumstanced 
ehould recline for at least two hours during the day. 
When this combination of treutment is adopted, the best 
kind of rest is obtained from the use of a chair, 80 con- 
structed as to permit the angle at which the patient re- 
clines being varied. 

It may sccm paradoxical to declare that the purely 
horizontal posture is one of the least actual rest, yet this 
is the case. The vertebral column, excluding the sacrum, 
possesses in its natural condition, as already stated, three 
curves, one including the cervical, another the dorsal, and 
the third the lumbar region. Now, when the body js 
placed in a horizontal position, as upon a hard board or 
the floor, the concavities of the lumbar and cervical 
curves are not only unsupported, but materially increased: 
by the projection of the back of the head and the 
buttocks, ‘Thus those muscles and ligaments which lie 
in the hollows of these arcs are kept in a continual state 
of tension and irritability. But if, instead of the body 
being placed perfectly horizontal, it is laid upon am 


ok 
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inclined surface, so undulated that the curves exactly fit 
in with those of the human spine, then rest in its most 
perfect condition is gained, To secure this great deside- 
ratum, I have had a chair constructed* in such a manner, 
that the padding forms an exact counterpart of the back ; 
and to prevent this from being at all disturbed by wear 
or weight, a firnt wooden support is so placed in the rear 
of the padding as always to maintain the exact shape 
originally given to it. Not only can the chair itself 
be placed at any angle, but it may be, if required, fixed 
in a horizontal position, without sacrificing the advantage 
of form jast specified. ‘The curves can be modified so 
that the chair may be adapted to different patients. 


Fra, 87. 


This chair is suitable to every condition of spinal dis- 
turbance, and in cases of mere muscular debility, tends 
as much to prevent curvature as to control the distortion, 
should it unfortunately arise, 

In cases of lumbar curvature originating from disease, 
the best position of rest is secured when the chair is placed 
at an angle of 25°. 

Posterior curvature of the lumbar vertebra when arising 
from debility of the structures presents an arched surface, 
which is without any tenderness, and has an equal en- 

© This chair can be procured from Messrs, Ward, 6, Leicester Square, 
at a moderate cost. 
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largement of muscular substance on either | 
margins of the lower ribs are compressed ag 
abdomen in front, and the whole body assumes a 
posture, such as is seen in ordinary relaxation of m 
and ligaments from old age. 

‘The mechanical appliance devised to relieve or ren 
this form of curvature consists of a padded pelvie 
and two lateral uprights. To the back of the pelvic 
at its sacral surface, a bifurcated lever is attached, acted 
upon by a rack-and-pinion centre; but instead of ‘the 
bifurcation supporting both sides of the curve, as in the | 
instrument figured at page 199, it terminates in & 
metal plate, resting upon the curve just below the axis 
posterior deviation, or, in other words, pressing upon the 
lower segment of the are described by the lumbar vertebrae 
(Fig. 88). The reason for the plate being placed below | 
the vertex or highest point of the curve, instead of 
directly upon it, is readily understood when the action of 
the instrument is examined. 


The curve being attributable to a falling forward of the 
bodies of the lumbar vertebre, necessitates a correspond- 
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ing yielding of the upper portion of the thorax, which, 
although not actually curved in an anatomical sense, 
adapts itself to the general yielding, in order to maintain 
the head in equilibrium with the remaining parts of the 
body. On applying the instrument, if the padded plate 
were placed where nine persons out of ten would probably 
adjust it, namely, on the are of the curve, it would tend 
to aggravate the distortion by throwing the body more 
forward ; but if placed, as I suggest, immediately below 
the axis of curvature, the reaction of the arm-piece of the 
instrument against the thorax of the patient tends to 
unfold the curve. 

In these cases, as a rule, it is hardly possible to make 
too much pressure against the transycrse processes of the 
spine; but the greatest’ care must be taken to avoid 
injuring the tissues lying over the prominent spinous 
processes. ‘The plate is, however, hollowed so that this 
danger is diminished, and good results from the force 
exercised against the transverse processes of the vertebrae 
and the angles of the ribs. 

Cases, however, sometimes occur in which pressure 
cannot be borne. It is then customary to use an instru- 
ment which leaves the spine entirely free in its whole 
course. 

This appliance has the universal pelvic band, but 
instead of the usnal concomitants, “lateral uprights,” two 
vertical stems, shaped to the external contour of the spine, 
rest against the angles of the ribs, and are surmounted by 
a padded bar carrying horizontal sliding arm-rests. The 
instrument is also prevented from falling downwards by 
hip-bands passing over the crest of each ilium. 

By establishing extension between the arms and pelvis, 
in combination with a certain amount of rest afforded to 
the spine by the vertical stems, the whole columa is keyt 
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spine to diffuse the resistance. By standing behind the 
patient, when adjusting the instrument, both these 
points can be readily carried out. The front lacing bands 
should also be firmly fastened, in order to give as much 
stubility as possible to the supporting apparatus, 

3. Dorsal Curvature.—Dorsal curvature may be divided 
into three varieties, which derive their names from the 
resulting deformities: viz., posterior or cyphosis,* anterior 
or lordosis,t and lateral or scoliosia.t 

When the spine yields in an outward direction it is 
called cyphosis, and presents an arching backwards of the 
whole dorsal region. ‘This name strictly applies to the 
deformity when it is uncomplicated by the presence of 
caries or osseous disease, and arises simply from a relaxed 
condition of those ligaments and muscles whose fanction 
it is to hold the column erect. 

It need hardly be stated that when these tissues are 
unduly lax, a leaning forward of the spine ensues, with 
anterior compression of the intervertebral cartilages, the 
effect of which is to disturb the equilibrium of the column, 
and lead to the formation of a posterior curve. The 
earlicat sign of this deformity is a constant sense of 
aching or weariness in the loins, accompanied by inability 
to sit perfectly erect for any length of time without pain 
being excited. Finding that any attempt to hold the 
spine in an erect position creates discomfort, the patient 
is almost involuntarily led to use soft cushions and 
hollow-backed easy chairs as the most agreeable means 
for obtaining rest. This, however, anfortunately only 
serves to increase the deformity still further, by an ap- 
proximation of the superior and inferior extremities of the 
curve, and an extension of the posterior spinous liga- 
ments. When the spine has reached this state it happens 

* evgos, gibbous. ¢ Aopéog, bent. exe Mog, crooked, 





ina forward direction, much beyond the gravital _ 
established normally between the base of the 
the pelvis; and it is to restore their equilibrium 
posterior curve is created. The mechanical treatment 
this deformity requires great judgment, otherwise # 
distortion may be exaggerated, 
When the body arches forward in the manner dese 
the anterior portion of the intervertebral cartilages’ 
compressed, and each vertebra above the axis of ous 
is placed in wn oblique position, with an antero- 
direction. Should pressure of any kind he made, 
upon or ahove the centre of the curve, the defo 
would be increased. For if the force s0 applied re 
against the highest point of the curve, it would tend to 
throw thewholc body forward, whilstif it were applied 
this point then a compression of the carve upon it 
in a downward direction would ensue. In both t 
st be harmed. But if, instead of making 
resistance act against cither the centre— 
is too commonly done—or the higher segment—whicl 
frequently happens—the support is placed at least ti 
peneath the axis of distortion, then expansion © 


of the curve may be secured, and conse 
quent de} ression of its arc. To explain this more clearly 
ms (Fig. 90) are given. 
shown the action of an instrament 


he spinal instrament here supposed to b 
- ordinarily used in such cases, consisting 
1 with two lateral arm-rests and a 
vertebral plate. This plate is governed in its action by « 
ratchet contre fixed at the back of the pelvic band. By: 





POSTERIOR DORSAL CURYATCRE—CYPHOSIS, 207 


this means pressure can be used upon the curve, The 
force applied reacts from the arm-rests, which should be 
rigidly attached to the sides of the pelvic band. In the 


diagram the dotted line that passes from the pelvic centre 
of movement will be found to be a radius of a circle, a 
segment of which is traversed by the pad of the instru- 
ment when set in motion. By stndying the direction 
taken by the periphery of this circle, it will be apparent 
that the spine, if it yields at all, must do so in an anterior 
and downward direction. This would increase the dis- 
tortion. 

Tn the second figure the pad of the instrument reste 
beneath the axis of curvature, and the direction of force 
being estimated as in the second figure, it will be seen 
that the curve must of necessity expand upon pressure 
being made on its lower segment. In this case the reac- 
tion of the axillary supports nids expansion: in the former 
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case, it limits to some extent tho ill-effects 
an erroneous application of force. 

‘The practical rule in all cases of posterior dorsal 
ture, unaccompanied by osscous disease, is carchully 
place the pad beucath the centre of the distortion, 
arm-crutches being sufficiently high and oblique to 
backwards against the axille; the instrament 
secured from slipping downwards by a well-fitting pelvi¢ 
adjustment. Under these conditions, the pressure of the 
pad being slowly increased by means of the ratchet 
# gradual expansion of the curve may be obtained. Wher 
the gluteal muscles are much attenuated or the pelvis of 
the patient is abnormally small, tilting of the instru 
in a downward and backward direction is certain to oc 
if the ratchet axis of the instrament is placed at the 
centre of the posterior segment of the pelvic band. Ip 
these cases I have devised a modification which consists 
the dorsal al being supported by two rack-and- 


The plate is pT by @ swivel joint, so that it 

finds its own level surface of pressure when brought te 

act against the spine by the movement of the 

centres with a key. This plan of instrument is 

usefulin the cases 1 have just referred to, but, not pre 

ing the same neatness of adaptation that the ordinay 

instrument does, is only resorted to on rare occasions, 
ing drawing shows the form of the instrament 


osition in which the supporting levers are fixed 
ise the plate upwards as well as advance ii 
et, thus r ving the bodies of the vertebre from 
vertical compression—a point by no means unimportant 
in the mechanical treatment of dorsal curvature, 
Posterior curvature —This distortion owes its origin 
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a diseased condition in the bodies of the vertebre, the 
result of which is a partial destruction of the osseous 
substance. During this stage the weight of the super- 


Fie. 91. 


incumbent parts presses the adjoining surfaces of the 
vertebral bodies together, separating the spinous processes, 
and inducing a backward projection, which ordinarily 
presents the appearance of a sharp knuckle; hence this 
deformity is called angular curvature, in contradis- 
tinction to that which presents a lengthened and less 
abrupt excurvation of the spinal column, There is also 
an enlargement of the chest, which is simply a com- 
pensating provision of nature for providing the necessary 
space for the Inngs and heart, which would otherwise, by 
the diminution in length of the vertebral column, be 
injariously affected; the thorax therefore widens in pro- 
portion to its loss of height. A dull, aching sensation 
generally attends the early progress of these cases, whilst a 
“ 





210 DEFORMITIES. 


constant desire for resting the arms upon a table clearly 
indicates the mechanical requirement to be that which) 
shall give slight expansion to the spine, remove the at) 
of the super-imposed parts, and keep the vertebre free 
from motion. These cases are generally the sequence to” 
a fall or blow, althongh occasionally they arise without 
either of these causes being clearly traceable. The disease 
is more frequently found in the third and fourth dorsal 
vertebrw than any other portion of the spine; bat it is 
difficult to assign any satisfactory reason for this apparent 
preference, unless it be that more antero-posterior motion 
exists in this part of the spine than any other. Where 
Jocal injury has preceded the deformity it is generally 
found that the lower portion of the dorsal vertebra: is the 
part affected by distortion, this being mainly due to the 
facility with which this region is struck in the act of 
falling, the armsand legs being involuntary drawn together 
to lessen the shock, which thus causes the spine to arch 
itself backwards and exposes the region just named to the 
first contact with the stricken foreign substance, such as a 
stool or chair, Angular curvature occurs more frequently 
in boys than girls, owing to the greater risk of accident 
they incur from the nature of their sports and exercises. 
It is interesting to know the precise mechanical reason. 
why the vertebra form an angle in cases of disease rather 
than a curve. It depends, as may be imagined, upon 
pathological causes, and may be explained as follows: in 
a healthy state each vertebra has six points of support or 
articulating surfaces, namely, the upper and under side of 
each body and the four faces of the oblique processes, two 
of which face upwards and two downwards, These oblique 
processes are seldom orcyer affected with caries; hence when 
the body of the vertebra or the inter-vertebral cartilage is 
destroyed these remaining intact form a fulcrum, upon 
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which the vertebra tilts forward, somewhat similar to the 
depression of a piece of ordnance on its trunnions, The 
next vertebra above necessarily follows the same direction, 
and approximates to that which is below the one diseased. 
This clear and simple explanation is due to the investiga- 
tion of Dr. Davis, of New York; who has likewise pointed 
ont the importance of acting against the transverse pro- 
cesses when secking to ameliorate angular curvature by 
mechanical apparatus, 

Mr. Paget, in England, bas, however, long held similar 
views respecting the mechanical treatment of these cases ; 
and ingenious aa is the instrument proposed by Dr. Davis, 
the principle upon which it is constructed has been more ex- 
tensively used in this country than he is probably aware of. 
One thing is certain, which is, that this especial plan of me- 
chanical treatment removes very speedily all constitutional 
irritation and pain in these diseases; and it is especially 
gratifying to find that so able a pathologist as Dr. Davis 
was first led to devote his life to the study of medicine 
and surgery by ascertaining the unphilosophical character 
of the apparatus in use for treating a distorted spine, which, 
before orthopraxy had adefined position in the professional 
world, were the sole means at the disposal of the surgeon. 

The form of instrument to which reference has been made 
is here given. It beara a close resemblance in form and 
principle to the apparatus figured at page 204 (Fig. 89), 
having the pelvic band, two vertical levers, and « horizontal 
arm-support : in common. The difference between them is 
to be found in the addition of two sliding pads, which are 
intended to rest just below and on either side of the 
discased vertebra. These afford the means of expanding 
the whole spinal column as they form a fuleram, againat 
which the vertical levers act, and thus tend to throw the 
weight of the whole body upon the oblique processes and 
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thereby separate the bodies of the vertebre adjoining 
diseased, from it, the forcible contact of which was 
stantly irritating each and producing absorption. 


Fro. 92. 


Fie. 93. 


this process the super-incumbent weight is thrown upon 
the healthy oblique processes, and a natural articular 
support is gained whilst the diseased vertebral bodies 
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being separated from each other, the patient becomes 
relieved from pain and the reparative process is fostered 
by mechanical rest, In the case of a gentleman, for whom 
at the request of Dr. Gull and Mr. Paget I applied this 
apparatus, perfect restoration was attained in the course 
of a few months, and he is now able to yo yachting and 
take any exercise he pleases; whereas, in an carlier stage 
of the disease cyen turning or moving in bed was at- 
tended with great pain and risk. Thetwo other drawings 
represcnt additional appliances for cases of caries in the 
cervico-dorsal vertebrae, and their use is explained by the 
dotted lines placed upon the original figure, 

I append a drawing of the instrument used in the case 
T have described, where it will be seen that the same form 


Fie, 6, 


and principle governs both it and Dr. Davis's, there being, 
however, many advantages of detail in the former, such 
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the semi-lunar shape given to the pads, 
adaptability to the exact position on the vei 
(the transverse arm-rods being carried su 
avoid any downward pressure on the dorsal 


change of form by means of the screws and 

the component parts of the instrument together. 
Another form of instrament, in which a fu 

provement exists, is one in which the lateral 


of increase or decrease in pressure. ‘Thi t 
two little ratchet axes placed at the point where the plat 
join the back rods, On tarning these with a key 


Fie. 96. 


augmentation of support can begiven to the diseased spin 
‘These drawings are not unnecessarily multiplied, for 
serve to exemplify very important modifications of the sai 
principle, 


p___:N al 
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The appliances adopted for distortion unaccompanied 
by disease will now be described. 

In cases where the distortion exists in young children, 
or is but of slight oxtent in adults, the simplest form of 
support consists of a leather shield, carefully moulded to 
the back, and furnished with lateral supports beneath the 
arms; without which any attempt to support the spine is 
useless, A soft band passes across the front of the chest 
and prevents the body from slipping out of the apparatus. 
This shield should be so constructed as to support the 
curvature beneath its apex, whilst the surface above it 
remains free, ts form and the manner in which it should 
be applied are figured in the following drawing (Fig. 97). 

Fie, 97, 


When the distortion has become strongly marked, and 
much deviation from the perpendicular has resulted, the 
best form of appliance will be found to be a padded pelvic 
band, with two sliding lateral supports, having a laced 
band passing over the front of the sternum. At the 
posterior centre of the pelvic band a vertebral stem, 
accurately curved to the shape of the back, should be 
fixed, with a padded plate, corresponding in form to the 
lower segment of the curve attached to it At the base 
of the vertebral stem a rack-and-pinion centre is paced, 
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for the purpose of regulating the pressure produced by the 
plate upon the spine. ‘The mechanical action of thir | 
instrument is threefold. First, it takes off all weight 
from the spine, by means of the lateral crutehes, Next, 
it secures rest and affords support to the yielding vertebra, | 
And thirdly, it diminishes the deformity by expanding — 
the extremities of the curve and depressing its centre. — 
These effects result from the pressure made by the plate | 
upon the lower half of the curve, and the reaction esta- 
blished at the arm-pieces against its upper portion. This 
form of instrument is represented in Fig. 90. 

Another kind of support consists of a bifureated lever, 
resting against the transverse processes of the vertebrae. 
This, however, is only adopted in cases where the 
spinous processes are incapable of bearing pressure. Its 
mechanical effect is precisely the same as that of the 
padded plate. A drawing of this form of appliance has 
already been given at page 199; the only difference being 
that it is there adjusted for posterior lumbar curvature, 

These arc the appliances usually adopted for posterior 
curvature, unassociated with osscous disease; but where 
caries of the yertebre exists other forms are employed 
in addition to those already described. 

Amongst the most noteworthy of these is an instrament 
formed of two lateral uprights and a pelvie band. To the 
posterior margins of the lateral supports four buckles are 
fixed, which give attachment to a carefully prepared soft 
leather pad, having an aperture im the centre, and so 
arranged that the lower edge is wedge-shaped ; the reason 
for this being, that the curve should be supported just as 
by the plate apparatus previously described, but not so 
rigidly. 

Although, apparently, a minor matter, the utmost im- 
portance is attached to the manner in which the straps 
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| are fixed. They should be so arranged that the two lower 

straps may form a supporting and oblique surface for the 

spine to rest against, whilst the two upper ones will simply 
Fro. 98. 


keep the pad in sité. The pad so arranged acts in a 
manner similar to the plates of Dr. Dayis’s apparatus, for 
by being placed in an oblique direction resistance is given 
to the transverse processes of the vertebre immediately 
beneath the one affected by disease, whilst the aperture 
prevents pressure being sustained by the spinous processes. 
Without this precaution the treatment might become mis- 
chievous, by inducing mechanical pressure in the wrong 
place, and in a faulty direction. 

Occasionally a padded plate of light construction is 
adopted; but in the distortion under consideration, its 
effects are uncertain, and not comparable in value with 
the hollow pad just described. 

A plan which I found pursued very extensively in the 
neighbourhood of Vienna, is that of’placing the patient on 
a couch so prepared that a webbing band receives the 
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weight of the patient, who reclines with the face d 

The band is stretched between two fixed lateral rods | 
passes above the axis of the curve, and across the uppe 
part of the sternum ; its action being the reverse of th 
sought to be obtained by the use of the back pad or plat 
The disadvantage attached to this mode of treatment 


Fie. 99. 


that of keeping the patient constantly confined to on 
position, The plan has, however, very strenuous advocate 


on the Continent. 

‘The simples plan of prone recumbeney for children 
that of a padded tray placed on a slightly inclined 0 
and so constructed as to permit of the child having its 

i under the face, thus com) 
amusement with mechanical treatment and lessening th 
irksomeness of the latter. 


yulders from the spine, whilst the lowe: 
extremities and pelvis, being placed on an inclined plane, 
tend by their mere weight to slightly expand the curva, 
ture, without irritating the diseased vertebre, 
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Tn the majority of “orthopedic,” “ orthorachitic,” 
“prone,” and other couches, the governing iden is that 
of giving rest to the diseased yertebre. It is, how- 


Fio, 100, 


ever, an indisputable fact, that a portable apparatus, 
when carefully adjusted, gives much more actual rest to 
the spine than any couch; and with this signal advantage, 
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that a patient’s health does not suffer injury from a pro- 
tracted state of forced inactivity, 

It is, however, the truest system of treating spinal eur- 
vature when recumbency and apparatus are combined ; that 
is to say, the patient should, by possession of a well-devised 
spinal support, be able to take moderate exercise, whilst 
recourse to a recumbent posture would guard against 
extra fatigue being felt. 

The next form of distortion presented by the dorsal 
vertebrae is termed “lateral,” from the vertebral column 
being arched sideways. 

Simple lateral dorsal curvature rarely ever exists; it is 
combined either with deflection of the lumbar, or of the 
cervical region. The exceptions are those the origin of 
which is either due to pleuritic effusion, or necrosis causing 
exfoliation of the ribs. In the former of these cases, ad- 
hesions existing between the pleura and the inner surface 
of the thorax diminish the expansive action of the lung, 
and greatly limit the area of intercostal movement. The 
patient being deprived of the use of a part, or of the whole, 
of one lung, is dependent for breathing upon the un- 
affected and sound side of the chest, which is consequently 
fully expanded and rendered preternaturally prominent. 
This collapse of the chest involves the spinal column in 
deformity, but, as the greatest costal contraction exists at 
the anterior portion of the thoracic region, the vertebrae 
yield in an antero-lateral direction, producing a single are 
of curvature which involves the greater part of the spinal 
column. This variety of distortion is generally described by 
orthopedic writers as the only true lateral curvature,* 
simply because it involves the spine in one uniform are of 
deflection, but its real direction is antero-lateral,a difference 
which is of the highest importance when seeking to treat a 

* *On Spinal Weakness” by W. J. Little, M.D., 1968, 
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case by mechanical agency. For if an appliance were ad- 
justed which had its plane of force in the assumed instead of 
the correct direction, only additional compression of the ribs 
could result, whereas by using an instrument which should 
raise the depressed thorax in a manner corresponding with 
its antero-lateral plane, extension of the adventitious 
tissue, which encases the affected lung, would be effected 
in the most direct and certain manner. The apparatus 
best calculated to effect this purpose is that shown in 
(Fig. 103), in which it will be seen that as the lever acts 
from a point on the side of the vertebral centre, it 
necessarily raises the depressed thorax in a postero-lateral 
direction, and not in a purely Jateral one; this being the 
right method of seeking to obtain greater chest space 
for the diminished lung, 

I have seen three clearly marked cases of a single 
dorsal curve, due to partial exfoliation of the ribs on one 
side of the body. The distinguishing features of dorsal 
curvature, in these exceptional cases, are an approxima. 
tion between the armpit and hip on one side of the body, 
with a projection of the ribs on the other, accompanied 
by uplifting of the scapula or shoulderblade (Fig. 101). 
In one of the cases, where this deformity existed in its 
most marked degree, the margins of the ribs completely 
overlapped each other on the right side of the body, 
whilst the left shoulder and side formed an arc, having 
its extremities in the pelvis and neck, and its centre in 
the bodies of the fifth and sixth dorsal vertebre. The 
left scapula had become so much displaced that its inferior 
angle was almost on s level with the axilla on that side, 
It is needless to say that the whole thorax exhibited o 
very contorted appearance. 

Two forms of apparatus have been specially devised for 
the relief of this deformity. ‘The first consists of a padded 
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pelvic band surrounding the hips, with two perpendicular 
levers springing from it, one in front of the thorax, the 
other behind it. A webbing band, passing over the pro- 


jecting side of the chest, connects the back and front 
levers together. A padded band, attached to the upper 
extremities of the levers, passes beneath the armpit of the 
opposite side (fig. 102). By this apparatus steady pres- 
sure can be exercised on the conyexity of the curvature, 
the depressed shoulder being at the same time elevated 
by the action of the axillary band. 

Another kind of instrument applicable to these cases 
is constructed as follows : 

A padded belt encircles the pelvis. From this belt, on 
Nye side where the ribs project, and a little posteriorly, 
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springs a metallic-jointed stem extending from the pelvis 
to the depressed shoulder (Fig. 103). The pelvic arm of 
the stem is erect and curved, so as to adapt it to the 


trunk. To the upper extremity of this arm, an oval 
padded plate is attached, which rests upon the projecting 
ribs. From the point of junction of the pelvie arm of the 
stem with this plate, the upper arm springs, and passes 
obliquely across the back of the thorax to the depressed 
shoulder, to which the free extremity is attached by means 
of a broad shoulder and axillary band. The two arms 
of the stem are joined together by a rack-and-pinion 
movement. By means of this movement the plate is 
governed, and graduated pressure can be exercised upon 
the projecting side of the chest, and consequently on the 
convexity of the vertebral curve; while, at the same time, 
the lower segment of the upper arm of the stem being 
lowered, the depressed shoulder is raised without any 
injurious pressure upon the compressed side of the thorax. 

‘The same offect is produced, indeod, by this apparatus, 
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upon the spine as occurs when a bent stick is straightened 
by placing its convexity against the knee, and pulling at 
its two extremities with the hands. 


Fro. 103, 


arises from the compression which the contracted ribs 
exercise upon the lungs, and it is a matter of the highest 
importance to resort as carly ax possible to mechanical aid. 

Although « single curve rarely exists, yet many appli- 
ances intended for the treatment of lateral curvature have 
evidently been constructed under the fallacious notion 
that but one are of deflection has commonly to be dealt 
with. Amongst those particularly framed on this suppo- 
sition, may be mentioned the lever belts of Hosard and 
‘Tavernier, the spinal apparatus of Lonsdale, and the single 
plate instrument so frequently adopted. In these inven- 
tions the secondary deflections usually observed in lateral 
curvature have been overlooked. It thus happens that 
in the appliances just mentioned, the power applicd for 
redressing the distortion chiefly expends itself in exagge- 
rating the compensatory curves. 


In lateral curvature much disturbance to the health | 
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This subject will, however, be dealt with at some length 
when double lateral curvatare and its mechanical treat- 
ment are considered, Here it will suffice to say, that 
whenever a double curvature of the spine exists, and 
pressure is made only on the arc of one curve, increase of 
the secondary distortion must inevitably follow. 

4. Double Lateral Curvature —This form of vertebral 
distortion is one that by the frequency with which it 
presents itself during the early period of physical develop- 
ment in the female, has led to considerable ‘attention 
being bestowed upon its nature and modes of treatment. 
Involving as it does consequences of a grave order by 
creating an interference with the general functions of 
vital energy, it has awakened an amount of scientific 
investigation not usually accorded to other varieties of 
distortion. ‘The result of these labours has been to 
place the knowledge of donble Interal curvature of the 
spine upon a true scientific basis, and render the subject 
one on which the ingenuity of the ablest writers has been 
untiringly expended. One of the most marked conse- 
quences has been the diminution of the malady itself in 
its severe forms, notwithstanding those causes which are 
ever active in tending to produce malposition and con- 
sequent deformity of the spine. Amongst the educated 
and upper classes exaggerated cases of the kind are indis- 
putably less frequent than they were a few years since, 
and this is clearly attributable to the correct uniderstand- 
ing which oxists as to the proximate processes. by which 
vertebral distortions are promoted, aud the mode of amelio- 
rative treatment, At one time, nothing was more fre- 
quent than for more than one female member of a family 
to be compelled to pass the greater part of the day in 
4 state of xeeumbeacy rendered necessary by the 
existence of a weakened and distoricd condition of the 

wb 
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spine; now, this forms the exception rather than the 

For although slight cases of spinal curvature are, from 
oyertasked mental condition, and lessened physical p 

of the rising generation, much more abundant than 
any other period of our modern civilizati exage 

tion to conditions of extreme manifestation are no long 
witnessed, The advance made in the mechanical details 
of spinal treatment, bears no mean share in this satisfactory. 
result; and it is to be hoped that with a progressive im~ 
provement in the construction of the required appliances, — 
severe spinal curvature will eventually be as much unseen 
as those hideous objects of deformity, who years since 
made their wretched and pitiable state a medium for 
soliciting the sympathy and charity of those who saw i 
them in the public streets. As the successful treatment 
of these cases, in our large public hospitals, has led to the — i 
almost entire annihilation of this mode of obtaining alms, 
so the correct comprehension of the pathological aud | 
mechanical changes which occur in distortions of the — 
spine, will eventually prevent all but the simplest forms 
of curvature from being permitted to exist. 

Double lateral curvature consists of a twofold deflection 
of the spinal column in opposite directions. The two arcs 
of deflection, or curvature, most frequently affect the 
lumbar and dorsal regions (Tig. 104). 

It will hereafter be shown that there may be three or 
even four curves in lateral curvature. ‘The distortion, 
therefore, would have been more correctly termed “ com- 
pound lateral curvature.” Where only two deflections 
exist, they are familiarly known as the dorsal and lambar 
curves, which I will proceed to deseribe. 

‘The dorsal curve shows itself as an arching sideways of 
the spine, so that the scapula of one side is tilted ont of 
the position which it naturally occupies on a level with 
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that of the opposite side, This displacement is accom. 
panied by a bulging backwards and outwards of the ribs, 


Fro, 106 
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on the side of the body which corresponds with the 
highest point of the dorsal curve. The concavity formed 
by the distortion is generally accompanied by flattening 
of the ribs, and ultimately atrophy of the spinal muscles 
of the same side. For the spine forms a central colamn 
between two antagonistic groups of muscles, When a 
disturbance of equilibrium takes place, and an abaormal 
curvature is produced, the muscles on the concavity of 
the curve, whether primarily paralysed, or relatively or 
absolutely weakened or rendered inactive in comparison 
with their antagonists, waste away. The opposing muscles, 
"therefore, act uncontrolled in maintaining or exaggerating 
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the curvature, until their contraction is limited by me- 
_ chanical ageney. 

The lumbar curve is distinguished by a yielding of the 
vertebrwe in a direction antagonistic to that of the dorsal 
—thus, if the former arches to the right side of the body, 
the latter would do so to the left, and vice versd. "This 
curve leads to a considerable amount of projection of the 
loins, which is partly due to the sacro-lumbalis and longis- 
simus dorsi muscles becoming displaced, and forming am 
eminence, and also to horizontal rotation in the bodies 
of the vertebre by which their transverse processes are 
rendered unduly prominent. The subject of vertebral rota- 
tion will be mentioned and explained in subsequent pages. 

Besides these results, the hip of the side which is 
opposite to the upper (dorsal) curve projects largely, the 
ilium being thrust upwards, and the pelvis becoming 
oblique in consequence of the changed position of the 
lumbar and sacral vertebrie. 

From whatever cause the equilibriom of the spinal 
column may have been first disturbed and a lateral 
deviation induced—whether from inability to support the 
superincumbent weight of the head and shoulders, arising 
out of a general debility or a morbid condition of the 
vertebral osseous structures, or from muscular traction 
occasioned by unilateral paralysis or weakening, or on the 
other hand, abnormal action of the spinal muscles—the 
vertebral column, as shown in a previous chapter, in the 
instinctive efforts to maintain the head and shoulders in 
equilibrium, assumes a series of two, three, or even four, 
compensating curves, never one only, except under the rare 
condition discussed in the last section, namely extensive 
exfoliation of the ribs of one side or where plouritic 
adhesions exist. Atleast I am not aware of a single curve 
having been observed dissociated from these conditions, 
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Whe recognition of this truth is so cascntial to the 
successful mechanical treatment of double lateral curvature, 
that I may be pardoned recapitulating briefly the prin- 
ciples which have already been laid down in the section on 
the production of vertebral curves. 

The head represents onc extremity of an clastic column, 
and the pelvis, or hips, the other; the central portion, or 
spine proper, being capable of movement freely in any 
given direction, with different degrees, however, of mecha- 
nical freedom or intensity at different points. 

Tf a deflection of any part of the spinal column should 
tuke place by means of which the head would be thrown 
outside the true line of gravity of the body in an erect 
position, an instinctive effort is made to restore the normal 
equilibrium. In a healthy state of the spine this is 
brought about by the conjoined action of the spinal muscles 
and the elasticity of the vertebral column, If, however, 
the original cause of deflection should have been some 
morbid condition by which the elasticity of the column at 
a given point has been damaged, the damage disturbing 
the normal planes of some of the vertebre; or, if the 
cause be persistent abnormal muscular traction, then the 
attempt to bring the head within the line of gravity and 
restore the equilibrium of the trunk is not accompanied by 
an obliteration of the primary deflection. Under this 
condition the effort for the restoration of equilibrium 
results in the formation of another deflection equal in 
extent to the primary onc, but in an opposite direction 
(Fig. 105. 3). Equilibrium, in fact, can only be restored 
by the formation of one or more curves compensating for 
and neutralising the disturbance of gravity caused by the 
primary curve. 

The following dingrams (Fig. 105) show the position 
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assumed by the head in its relation to the pelvis when @ 
single compensating curve exists. 

‘The first diagram represents the head supported by the 
spine in a vertical position, and the line of gravity is in- 
dicated by a dotted mark passing from the top of the skull 
to a point between the feet. 


Fre. 105. 


2 ep 


The second diagram exhibits the head deflected go one 
side, so as to throw the line of g ‘y beyond its base, 
as farnished by the fect: in which ease the erect position 
could not be maintained; as, whenever the weight or 
gravital force of a body is transferred beyond the area of 
its base, such body can no longer retain a position of 
equilibrium or rest, but must yield in that direction to 
which the line of gravity subtends, 

‘The third figure shows the position assumed by the spine 
on the restoration of equilibrium, the primary deflection 
heing persistent. Equilibrium is not regained by the 
whole spine returning to its original position, but by the 
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production of a second curve, by means of which the 
gravital centres of both arcs of curvature are brought 
within the base formed by the feet, and the head once 
more resumes its original position—two opposing ares of 
spinal curvature having been formed, which counterpoise 
the head, when taking any other position than that of the 
central and vertical line of the body. 

Croquet Curvature.—A very striking and peculiar variety 
of double Jateral curvature is that which results from the 
habit of playing croquet. Unlike the conditions already 
described us pertaining to, and being indicative of, ordinary 
vertebral deflection, croquet curvature appears to possess 
features peculiarly its own. 

Tn order to understand what these are it is necessary to 
bear in mind the posture assumed by a young lady during 
the period in which she is using the mallet in croquet. It 
will then be remembered that her left foot is slightly ad- 
vanced; the body hent downwards and the hands held, 
whilst grasping the handle or shaft of the mallet, either 
immediately in front of the legs or somewhat to the right 
side of them. Careful examination of the body whilst in 
this position will show that the hips are rendered some~ 
what oblique, the left iliam being depressed and the right 
a little uplifted. Under ordinary circumstances this 
position of the pelvis would induce the whole body to 
yield towards the left side, but as the hands or hand must 
be held on the shaft of the mallet, and that is placed on 
the right side, » lowering of the right shoulder neces- 
sarily takes place,” thus producing an effect never 
witnessed except from this cause. I mean the declension 

The only time when this position is not maintained is during the 
period of the foot resting wpon the ball for the purpose of eroqueting. 
‘Thon tho pelvis becomes horizontal, owing to the thiekness of the ball 


compensating for the depression of the pelvis originally caused by 
advancing the left lig. 
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of the body towards the side which agrees with the pelvic 
‘upraising. 

The following dingram roughly represents the position 
just mentioned. 


Fie. 108, 





There is here a depression of the left hip and lowering 
of the right shoulder, which, it necd hardly bo said, is a 
position entirely at variance with the laws which ordi- 
narily govern the production of Interal curvature; and 
even if the right shoulder is not palpably inclined down- 
wards, the upper part of the body is led to yicld in 
an antero-lateral direction towards the right side, Under 
these circumstances the spine sesumes a bold con- 
tinuous curve, having both dorsal and lumbar convexities 
on the left side. Owing, however, to the exercise 


c 
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wansed by the use of the mallet whilst striking the ball, 
the muscles on the dorsal concavity become tempo- 
rarily thickened and convey the impression of a dorsal 
convexity. It, therefore, follows that, upon any one, who 
hes uot had his attention previously drawn to the distine- 
tire features belonging to this form of curvature, examin- 
jing a patient, he is led to the conclusion that the 
vertebrie exhibit double lateral curvature of the usual 
character; but upon proceeding to trace the spinous pro- 
cesses he finds, to his astonishment, that what looks like x 
dorsal convexity is only abnormal thickening of the right 
scapulary and dorsal muscles. The distinguishing features 
of a croquet curve are, therefore, the scope anil boldness of 
the left vertebral curve and the thickness of the right 
dorsal muscles within the concavity of the curve. It may 
be interesting to compare this result with that of the curve 
temporarily created whilst playing cricket. 

The cricketer also advances his left leg, but depresses 
his right hip and shoulder, consequently leading the 
whole body to yield to that side. The spine, under these 
circumstances, assumes n cervico-dorsal curve with its are 
of convexity to the right side, and a Jambar carve with an 
are to the left side. In other words, it offers the usual 
character belonging to double Isteral curvature where the 
dorsal convexity is on the right side. 

Tt would, at first, appear that, ns the croquot player 
lent upon the mallet somewhat in a similar manner to the 
cricketer upon his club, the same series of changes shonld 
ocour; but this is not 0, the lady, in playing croquet, 
leans ovex her mallet, whilet the cricketer flexes his body 
laterally in order to fix his bat before the wicket. In 
this difference of the positions lies the gist of the whole 
matter, enabling us readily to acconnt for the peculiar 
symptoms which characterise croquet curvature, 
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In the first drawing is depicted the dorsal aspect of a 
patient suffering from double lateral curvature. It will 
be perceived that the spine presents two distinct curves, 
the are of the upper or dorsal deflection passing to the right 
side, whilst the are of the lower or lumbar bulges towards 
the left. This is the condition most commonly observed 
in lateral curvature. The same state is assumed to exist 
in the three following drawings, to give me an opportunity 
of proving the correctness of the principles which T am 
nhont to enunciate. 

In the second drawing the osseous structure of the 
vertebra: is shown as it actually exists in double Interal 
curvature, the bodies of the vertebra being oblique, and 
the margins of the ribs unduly approximated. 

Tn the third drawing an attempt is made to show the 
exact direction in which force should be applied when it is 
sought to diminish the deformity by mechanical aid. 

Tn the fourth drawing is portrayed the instrament I 
originally designed to sccuro the application of force in 
the manner indicated by the preceding diagram, but which 
has now been long superseded by tho improved apparatus 
figured at page 242. 

Let it be remembered that the salient points of the case 
tunder consideration are a bending of the upper portion of 
the spine towards the right side, with a compensating 
yielding of the spine, at its lowest portion, to the left. 
When these features present themselves, the right shoulder 
is found to be lifted up, whilst the left side protrudes. 
‘The left arm is also seen to be within the concavity of 
the dorsal curve, and thus it falls lower than the right, 
whilst the right hip is the largest and highest. 

On consulting the second of the subsequent figures (p.236) 
it will be seen that the elevation of the right shoulder and 
depression of the left, with projection of the left side, are 
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heeessary consequences of the disturbed axes of the 
vertebra, and the formation of the antagonistic curves. 

Now, these osseous curves possess two convexities and 
two concavities, bearing definite ratios to each other, and 
meeting at a common point, which may be represented by 
ain the accompanying diagram (Fig, 108).* This point 
corresponds with the termination of the dorsal and the 
commencement of the lumbar curve, and is on the mesial 
line of the body. 

Fie, 108, 


Tn the third illustration, Pig. 107, both the curves already 
deseribed are found to possess a common chord, n, 6, and 
t, It is, therefore, apparent that the proper method of 
compelling these curves to assume a straight line, is the 
employment of equal but opposite lateral power against 


* The artist hue inadvertently represented the curve in # reverse posi- 
tion, bat the centre, 6, remains the came, and therefore sndicesto illustrate 
iy meaning. 
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the arcs of both. & and r represent the lines of action 
the required forces, which, when brought into operation, 
immediately mect with resistance at mo, and @ a, thee 
being the extremitics of cach curve. For, upon any power 
being applied at the arc x, resistance must occur at H 6, 
its extremitics ; but as resistance at the extremities of an 
are may always, by the law of the parallelogram of forces, 
be resolyed into two distinct forces, a » would represent 
the direction of the ensuing counter-resistance. By the 
same rule, if power be exercised at x, counter-resistance i 
to be sct up at o 1, in the direction c p. Purther, the 
concavity of the other curve, m ® 6, is embraced by the 
sides of a parallelogram, ~ u; whilst the concavity of the 
are @ #1, is included in the parallclogram c », © and F 
form the diagonals of both these paraliclograms, and there- 
fore represent the direction of the forces requisite for the 
duo unfolding of both curves. 

But it will also be perceived that the line », forming 
the lower side of the parallelogram, 4, 0, n, 0, and the 
line c, forming the upper side of the parallelogram, ¢, p, 
¥, G, are coincident—the direction of their farces being 
equal and opposite—and that they thus negative each 
other and make their common centre ¢ a fixed point, 
which fixed point ix also the spot at which both the dorsal 
and lumbar curves join. 6 is found to be on the mesial 
Tine of the body, and vertical to the other fixed point 1, as 
is indicated by the dotted line m, «, 1, uniting the base of 
the skull with the centre of the pelvis. 

For practical purposes it may therefore be concluded 
that to reduce a case of double lateral curyature of the 
spine, force should be applied to the apices of the arcs in 
the direction indicated by the lines g, v. 

‘The instrument I originally devised to carry out the end 
sought is depicted in the fourth drawing (Fig. 107). ‘This 
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Instrument possesses two ratchet-centres of morement 
coinciding with the common centre of the two curves o,* 
and the pelvic centres. There are also two padded metal 
plates resting upon the apices of the dorsal and the lambar 
ares of deflection, their force being exercised in directions 
coincident with the lines » and vr. A provision is also 
made for elongating the extremities of cach curve, and up- 
lifting the depressed shoulder by means of lateral crutches 
fixed to a firm but well-padded pelvic band. 

Representing the natural position of the spine, there is 
also a vertebral metallic rod which affords attachment to 
the ratchet stems governing the action of the two plates. 

The whole is held firmly in position by a padded pelvic 
band, to which both the lateral erutehes and the back stem 
are attached, 

I proceed now, aided by the following diagram (Fig. 
109), to describe the instrument as I have recently and most 
successfully modified it. 

The pelvic band, with lateral uprights and axillary 
supports, is constructed as already stated, but the ar- 
rangement of the back levers differs. These spring 
directly from the pelvic band at an angle which has a 
definite relation to the magnitude of the lumbar and 
dorsal curves. Thus placed, their action is not unlike 
that of the human arm, the padded plates which they 
carry and which, when the instrument is in position, rest 
upon the convexities of the two curves, representing the 
hands, 

This analogy is still further maintained by the uplifting 
motion which from the angular form of the levers, they 


# This mtchet-centre was always « great trouble originalls, owing to 
Its olther proeing upon the spine or showing through the dress, both o° 
which objections are conquered in tho more recently Inveuted instrument, 
us will be soon by reference to the dingrame at page 242. 
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exercise against the ribs when brought into acti 
ratchet-axes. In this respect, the instrument d 
any other kind of spinal apparatus ever before 
and presents a distinctive feature which entirely | 
an objection constantly raised by those who 
use of spinal appliances, namely, that the 
lateral pressure against the ribs tends rather tod 
surface than act beneficially upon the spinal 
Reference to the anatomical structure of the tl 
ever, palpably demonstrates that from the manner in wh 
the ribs are urticulated with the sternum and vert 
ani the oblique position they laterally hold, any n 
nical foree which is exercised in a plane corre 
with this obliquity, aud upon their peripheral 
must induce a change of position in the bodies of 
vertebra sooner than an altered form of the ribs th 
selves. It is far otherwise when the mechanical foree 
made to act in « strictly lateral horizontal plane, for th 
the ribs are forced downwards and, as I have teequali ie 
seen, an impress of the pad by which pressure is produced 
rather made upon the ribs than any satisfactory change | 
produced in the spinal column. The failure of insteu- 
ments which act in this Jateral direction only, such as | 
those invented and strongly advocated by Mr. Tamplin® 
and Mr. Brodhurst+ has often been made the subject | 
of discussion and very justly so; for their mechanical” 
action is both crude and inefficient, whilst in the instru. | 
ment shown st page 242, owing to the ratchet-serew 
haying an oblique ‘eet,’ a direction represented by the | 
segment of a circle is given to the vertebral levers, which 

* *Loetores on the Nature and Treatment of Deformities,’ by R. W. 


Tamplin, Longmans, 1845, 
sof! Ot later Carvatore ofthe Spine by TE, Bralbarst, Clielit, 
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thus act against the spinal curves iu such a manner that 
they are vertically elongated as well as laterally compressed. 
Th other words they are unfolded, which is the true object 
of every spinal instrament. 

The similitade of action to that of the hands is less 
imaginative than might at first be supposed. Whenever a 
case of double lateral curvature is presented for exami- 
nation, the first impulse is sure to lead to pressure beitig 
applied against each are of curvature by the hands of 
the surgeon. Following this natural indication, it will 
be seen that compression of each vertebral arc acts against 
the common point of the spine described in the diagram, 
Fig. 109, and that the correct means of reducing spinal 
curvature are thereby indicated. The two vertebral levers 
and plates of the spinal instrament really fulfil the fune- 
tion of the human hands and arms. Owing to the angle 
given to these levers, they tend to elongate the extremities 
of each spinal are simultaneously with the exercise of 
lateral pressure, Althongh no ratchet-centre is placed at 
the junction of the vertebral curves, yet by the fact of the 
forces » & being met by a G, G ¥, the central part a, 
always remains stationary in its relation to the two anta- 
gonistic forces employed to act upon the dorsal and lumbar 
eurves; for as the point of junction is in a direct line with 
the oecipnt and sacrum, it necessarily follows that the 
spine, during the time the curves are becoming redressed, 
moves around the general axis just named. 

Phi appliance is one which has been sanctioned and 
largely adopted by Sir W. Ferguson, Mr. Paget, Mr. 
Hilton, Mr. Savory, Sir H. Thompson, Mr. Holt, and 
many uther eminent surgeons. 

In America it has also been adopted with the modifi- 
cation of placing an india-rubber band between the two 
yertical levers, With much ingenuity that plate which cor- 

ats 
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‘responds with the lumbar eurve is left fixed by the ratchet- 
‘screw, whilst the dorsal lever is rendered free at its axis 
and moved by the elastic band just named.” It is eom- 
plimentary to find our English plans so well appreciated. 

Apart from its great therapeutic value, this instrument 
possesses the additional advantage, as the vertebral levers 
are separate, that the whole spine can be both seen and 
examined by the surgeon during the time the apparatus 
is worn. ; 

A still further modification of the foregoing instrument 
is the power of rotating in a horizontal plane cither 
shoulder; that is to say, if the right shoulder is thrust 
backwards and the left advanced in an anterior direction, 
by means of mechanism attached to the plates, a rotatory 
movement can be effected. This movement has never yet 
been carried ont in any form of spinal support, the only 
approximation being an apparatus which I invented 
several years ago for Mr. W. Adams. In this instrument 
an anterior movement was given to the ribs, whereas, in 
the plan now mentioned, the shoulders and ribs ean be 
independently moved in an antero-posterior plane. 

Another very important improvement in this apparatus 
T owe to the ingenuity of Dr. Protheroe Smith, who sug- 
gested the employment of a double plate and spring lever 
#0 arranged as to rotate the body horizontally ina direction 
antagonistic to that assumed by the curvature. For 
instance in a case where the right shoulder and ribs are 
enlarged and rotated backwards owing to a helical twist 
in the cervico-dorsal vertebra, and the Ieft ribs rendered 
anteriorly prominent, the instrament is so planned that 
Li-valvalar plate grasps the left side of the thorax resting 
against the anterior surface of the ribs almost as far as the 


* ‘Osthopmiice : a Systematic Treatise for the Prevention and Cor- 
rection of Deformities," by David Prince, M.D, Philadelphia, 1966. 





after rotation of the vertebre bas taken place. The dotted 
lines show the natural position with the longitudinal costal 
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the ribs pressed against in an ordinary direction by the 
dorsal plate. 

The lines v s show the sterno-vertebral axis and ¢ ¢ the 
costal as existing after rotation is established. 

The arrows explain the direction of mechanical force 
when the levers and plates of the instrument are brought” 
into action. 

Fig. 111 represents the spinal instrument which will be 
seen to consist of a pelvic band and two lateral uprights, 
also two vertebral levers holding at their superior extremity 


Pia, 11, 


padded plates for grasping the body. ‘That on the left side 
is compound, and consists of two plates, one within the 
other, by which meaus a grasp is obtained upon the 
thorax. ‘That on the right is of ordinary form. ‘Tho right 
lever has a double ratchet movement at its base, giving 
lateral and anterior action. The left lever has lateral 
Yatchet action only, but possesses a tendency to «pring 
backwards, which tendency is shown by the arrow. 

‘This instrament solves the mechanical problem relative 





246 DEPOUMITIES. 


to rotation of the spine being overcome by m 
agency, as it embraces all the planes of movement wi 
the body ever adupts in the production of rotatory-] 
curvature of the spine. 

All surgeons who have treated spinal curvature mi 
have become aware of the difficulty which always p 


the vertebral column to its true line, deformity of 
shoulder remains, This is due to the instrament 

only in s lateral and not in an anterior direction, By 
improvement I have just described this difficulty is con~ 
quered. Hence this apparatus secures the entire series of 
movements required for the treatment of lateral curva~ 
tures, viz,:—Ist, rectification of the lumbar curve and — 
restoration of the pelvis to its true horizontal plane ;—2nd, 
reduction of the dorsal eurve;—3rd, replacement of the — 
costi: and scapule. 

Application of the instrument.—The manner of applying 
the apparatus is as follows: Stand behind the patient, and, 
opening the pelvic band, place it firmly around the hips in 
such 4 manner that the arms rest upon the crutches. See 
that the two plates press gently against the are of each cur- 
vature, the vertebral levers having been expanded previous 
to placing the instrument on the patient’s body. Fasten 
the lacing bands in front, and then gradually tighten, by 
means of the key which belongs to the instrament, the 
vertebral levers, Lastly, see that the arm-slides are at 
such a height as to maintain the shoulders parallel with 
the pelvis, and fasten the shoulder-straps. As a certain 
amount of irksomeness is sure to be felt on first adopting 
any kind of mechanical appliance, the instrament should 
be so worn as to gradually accustom the patient to its — 
restraint. This is easily done by wearing it for four hours — 
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first day, six the next, eight on the third, and for the 
rhole day afterwards, after which time the patient readily 
jubmits to it, and always feels greatly disinclined to part 
with the apparatus. Where the patient is young, restora- 
tion of the spine to its straight position becomes a perfect 
certainty, provided that great care is bestowed upon the 
‘adaptation of the mechanism, The pressure requires to 
be slightly increased at monthly intervals, and, under no 
circumstances, should the mechanism be more frequently 
‘interfered with. In cases where the patient has almost 
accomplished her growth it is highly desirable to keep the 
instrument applied by night as well as day, thus taking 
advantage of the slight time left for rapid improvement. 
In adults, great and beneficial change can be wrought in 
the position of even the worst form of lateral curvature, 
but it requires a longer time and more care in adjustment 
than when a younger person is being dealt with. The me- 
chanical action of the instrument is greatly facilitated by 
causing the patient to recline on a chair such as is figured at 
page 201 (Fig. 87), for two hours daily, ns by this means ad- 
ditional rest is given, and also the mechanical powers of the 
instrument are left to exercise a freer influence than when 
opposed by the constant reaction of the patient's weight 
and souscular resistance. In cases whore I have tried an 
instrament only, and in others where recumbency has also 
been added, a great differonce of progress in favour of the 
latter course has been observed. 

Many apparatuses haye been invented by means of 
which compression can be exercised on both arcs of curva- 
ture, but their inventors have invariably failed to recog- 
nise the trac centres of movement in the distorted spine, 
and consequently have failed more or less in securing the 
object at which they aimed, A knowledge of the principal 
forms of apparatus which have been deyised for the treat- 
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ment of double lateral curvature is requisite — 
orthopractic student or practitioner; and I pro 

describe the different appliances which have been ad 

and which are now in use. T shall arrange them in the 
divisions. ‘The first will embrace applinnees intended to 
act upon the spine through the medium of recumbency. 
The second contains those appliances which are devised — 
to remove weight from the spinc, The third will include — 
the appliances which afford lateral support, or by means 
of which lateral pressure is exercised upon the spine, 

Gymnastic appliances have a place in the section devoted 
to Debilities of the Trunk. 

7. Appliances intended-to act upon the spine through the 
medium of recumbency —All forms of reclining surfaces on 
which the patient is placed, face downwards, are known as 
prone, while those in which the patient lies upon the back 
are called recumbent couches, The celebrated Dr. Darwin 
first adopted the reclining posture in the treatment of 
spinal curvature. After Dr, Darwin had promulgated his 
ideas on the value of recumbency, the method was taken up 
by Dr. Harrison, whose name it still bears, and who 
devised a special couch to carry the treatment into effect. 
Mr. Sheldrake, subsequently, constructed a couch for the 
same purpose. A brief account of the couches of Dr, 
Harrison and Mr. Sheldrake, and of their mode of treatment. 
by recumbency, has already been given in the introduction 


form of apparatus combining recumbency with exten- 
sion is still adopted in France, It consists of a couch 
(Fig. 112) on which the patient is laid whilst his hips and 
head are held by padded bandages fixed to pulleys. These 
pulleys are acted upon by weights, placed in sucha manner 
us to seeure extension between the head and the pelvis. 
With that amount of refined ingenuity always found 
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Pre. 112. 





among our Gallic neighbours, the weights are so arranged 
that extension can be regulated with the greatest niccty 
and precision; but, as the principle itself is false in its 
relation to mechanical science, we may regard the couch 


as a pretty professional plaything, more than an actual 
agent for the restoration of spinal curvature. 

In Germany astill higher degree of mechanical ingenuity 
has been exercised in rendering the reclining system 
available a3 a means of treating lateral curvature. Not 
contented with simple elongation of the spine, the Germans 
also establish lateral pressure against the ribs, These two 
forces act at the same moment. The following drawing (Fig. 


118) depicts a couch I purchased at Vienna some years azo. 
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The couch is divided into three parts, the upper corre 
sponding with the cervical, the middle with the dorsal, ani 
the lower with the lumbar curve. The head of the patient 
is firmly sccured by straps to a padded receptacle; the 
hips are also surrounded by a padded belt, which is 
fastened by lateral straps to a powerful spring fixed at the 
end of the couch, Two padded plates, moving by screws 
in three directions—forwards, upwards, and sideways— 
are fixed to the margins of the plane; one being attached 
to the edge corresponding with the dorsal curve, and the 
other tothe edge coinciding with the lumbar are of defles- 
tion. Upon screwing these plates, pressure upon the 
lumbar region and the ribs at once occurs in opposite 
directions; that is to say, the dorsal-plate presses the riba 
from right to left, whilst the lumbar-plate acts from left 
toright. At that portion of the inclined surface or plane 
where the first division takes place, a screw centre is 89. 
arranged that upon moving it the two portions separate, 
as shown in the engraving. There is also a screw centre 
arranged for the lower division of the couch; but on the 
margin opposite to the first. The effect of these screw 
centres is, hinge-like, to open the surface on which the 
patient reposes, on opposite sides, and as he has been 
previously fixed by the action of the plates and straps 
against the ribs, head, and pelvis, the body is acted upon 
in a direction antagonistic to that of the deformity, 

By this couch, in fact, an attempt is made to carry out 
the principle of unfolding carves by pressure upon their 
apices and expansion of their extremities. The apparatus 
is ingeniously conceived, and is well adapted to fulfil the 
intended object. But the difficulty of inducing the patient 
to assume a reclining position for a sufficient period, and 
the injury arising to the health from prolonged recum- 
bency, present insuperable difficulties to the use of this 
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couch ; and unless the traction of the apparatus is con- 
stantly maintained, it is almost valueless. This couch is 
very similar in principle to the reduction bed of Buhring, 
mentioned by Dr. Bauer.* 

Dr. Bauer says, “The efficacy of this contrivance is 
great. When discreetly applied and attentively managed 
it is capable of effecting such changes in the form of the 
spine ascan bedone by no other construction of this kind. 
Tn our humble opinion it is at present the best known, 
and is deserving of your adoption.” From this extract it 
is clear that the apparatus holds a high place in American 
orthopraxy. It will be found described and illustrated at 
page 256, 

Another form of apparatus, constructed on somewhat 
similar principles, is one need in Paris, its inventor being 
an ingenious mechanician named Valerius. It is called a 
* corset-lit” (Fig. 114) and, as its name implies, farms a bed 
or couch, in which the patient is placed recumbent, and is 
fixed there by a series of corsets. ‘The apparatus is divided 
into three sections, moving, by screws, in opposite hori- 
zontal directions; whilst elongation is also obtainable at 
the will of the operator. The head rests in a padded 
receptacle, 4, the position of which can be varied so as to 
suit the condition of the case, should cervical curvature 
co-exist with dorsal and lumbar deflections. The thorax 
is received by a padded shield, »; the lumbar region rests 
in a movable sheath, c; whilst the pelvis is firmly em- 
braced by the lower part of the apparatus, p. 

Another modern French couch has been invented 
by M. Moncour. Extension between the pelvis and the 
upper portion of the thorax is the leading principle of 
construction. 

* “Lectures on Orthopedic Surgery,’ by Louis Bauer, M.D., Philadel- 
phia, 1864 
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‘This couch differs from that described at p. 249, in this, 
that extension is made from the thorax and vot from the 
head. 

Another form of couch is known as ‘Coles’ Orthopedic 
Sofa.” 

It consists of a padded sofa on which the patient is 
placed in a prone posture, A soft belt surrounds the hips, 
and terminates by lateral straps in a winch turned by the 
hand of an attendant. The hands of the patient grasp 
firmly arod placed at arm’s length, and extension of the 
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spine is made by means of the winch. This is a yery 
ingenious piece of mechanism for the purpose it is intended 
to effect. 

Another form of couch is that used by the late Mr. 
Lonsdale (Fig. 116). The thorax of the pationt, in this 
‘arrangement, is supported by a swing, but the sustaining 
surface is only applied to the dorsal arc of curvature, and 
thus tends materially to increase that curve found in the 
lumbar region. Mr, Lonsdale fell, as his followers of the 
present time do, into the error of supposing that only one 
curve ordinarily existed, and to such am extent was this 
fallacy carried, that, in all the diagrams given in the litde 
book published by him on the treatmeat of spinal curva~ 
ture, the presence of a lumbar curve is, with one exception, 
entirely ignored. 
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The couch is made on the same principle as Earl's 
triple inclined plane, having at its centre two wooden 
standards, giving attachment to = broad webbing band, 
which passes across the are of dorsal curvature. 


Fie. 116. 


‘The patient is supposed to recline constantly on the side ; 
but this position involves another evil of considerable 
magnitude, namely, a tendency of the ribs to rotate around 
their vertebral axes, and thus obliterate the natural curves 
of the spine. For, although the drawing depicts the right 
arm as comfortably placed beneath the ribs, it is a position 
perfectly impossible to be maintained without such dis 
comfort as no patient would long endure: hence the 
right arm is eventually brought forward and rotation of 
the ribs ensues, 

The reduction apparatus of Bubring is,as previously men- 
tioned, very highly praised by Dr. Baner of Philadelphia, 
who mentions it as differing in its mode of operation from 
any other spinal appliance yet employed inasmuch as the 
pads which act on the vertebral curves rest against the trans- 
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verse and spinous processes instead of upon the Interal sur- 
face of the ribs, as is the case with all other orthopedic 
couches. The advantage of this arrangement is that the 
spine becomes directly acted against without any risk of 
injary by compression of the ribs or diminution of the 
thoracic space, whilst, from the thickened shape given to the 
pads, rotation of the vertebre is induced. The apparatus 
consists of a padded metal plate, sufficiently large to admit 
of the body reclining upon it. Corresponding with tho 
position of the pelvis a steel band is fixed which surrounds 
and firmly retains the hips in contact with the couch, 
Under the left arm an axillary pad, governed by a long 
screw, is placed, and it raises the concavity of the upper 
and dorsal curve, whilst on the convexity of this curve and 
the right side of the couch apad softly covered and shaped 
like a thick wedge passes upon the transverse and spinous 
processes of the dorsal vertebra. On the left side another 
pad of a similarly wedge-shaped form, but less in breadth 
and thickness, rests against the spinous and transverse lam- 
bar processes, Both of these pads are moved by horizontal 
screws, so placed as to admit of the spine being passed in 
an antero-lateral direction, The effect of this mechanism 
ie shown in the following sketch, which represents a 
patient upon one of Bubhring’s couches. It will be seen 
that the pads not only act upon the body laterally, but 
raise the thorax upwards, and it is by eo doing thnt rota- 
tion of the spine is overcome, for, as the weight of the body 
rests almost entirely upon the softened surface of the wedge- 
like pads, a pressing of the vertebrw: in an antero-lateral 
dircetion takes place, and the spinal curves become reduced 
by « kind of unfolding process unknown to any other 
similar contrivance. There is a loop of leather fastened 
to the pillow by means of which the paticnt can assist the 
expansion of the dorsal curve by holding the left arm 
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rest for the head, which can be moved obliquely upwards 
by means of an elastic cord fixed to the upper rail of the 


plane. 


Pro. 115. 


Wwer edige of the plane, another rai) is arranged 
ment of two clastic bands belonging to # 
fastened round the hips. Auother 
de corresponding with the dorsal 

i 
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curve, and a fourth rail is fixed at the lateral e 

plane answering to the lumbar curve. To both tl 
soft webbing bunds are fastened by elastic cords, 
these webbing bands pass in antagonistic r 
over the ares of dorsal and lumbar deflections. 

‘The advantages attached to this invention are, this 
body can move in any direction. 'The only restraint | 
cised being by the elastic cords, which, although alla 
freedom of motion, exercise a constant retractile fo 
a direction opposed to the enrves. 

8. Appliances for removing weight from the spine. 
second group of apparatuses embraces all those inte 
to remore the weight of the head and shoulders fron 
spine, by transferring it to the pelvis. No sooner di 
evils resulting from continued recumbency, as p 
under the systems of Darwin and Harrison, become 
apparent to the profession and public, than agencies 
sought which might enable the patient to take ord 
exercise, and yet find relief from the superimcum 
weight of the head and shoulders. For, as the 
column is less capable of sustaining the natural weig 
the head, in proportion to the transverse area of 
normal vertebral curves; so whatever is calculate: 

the head and shoulders, and thus co) 
sh the gravital force of the whole superior 
es mechanical aid of no slight value. 

first form of support constructed to achieve 
as an ordinary stiffened stay, the whalebone 
d and supported the thorax, convey 
considerable portion of its weight to the pelvis, on w 
the stays rest. As, however, stays simply thickened 

Whalebone readily change their shape laterally, 

subjected to long-continued bodily warmth, more 
than good poustatiy resulted whenever the form 0} 
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stay became coincident with the concavities of the different 
lateral spinal curves. Under these circumstances the stay 
simply confirmed and maintained the deformity, without 
in the least degree ameliorating it. An evident improve- 
ment upon this plan, therefore, was the introduction of 
lateral metal crutches, so arranged that the arms rested 
firmly on the upper surface, while the hips were embraced 
by their inferior terminations (Fig. 119). The crutches 
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were made to elongate, so that the one next to the con- 
cavity of the dorsal are could be raised higher than its 
fellow on the opposite side. Besides the lateral uprights, 
a padded plate of thin metal was frequently introduced, 
for the sake of adding strength to the retaining surfaces. 

The best modification which this stay has yet received 
is that of making the lateral crutches terminate at the 
crest of the ilium, ou which they rest by arched springs 
well and softly padded. This is the kind of stay which 
should be adopted in cases of slight lateral curvature 
resulting from muscular debility, as it tends to remove 
weight from the spine and favour the development of 
muscular power. 
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T am in the habit of adopting a stay of this form 
slight cases of Interal curvature, and also applying if 
spinal curvature has been cured by the spinal inaten 
already described. 

As stays required a great deal of care in making 
fit the body properly, and were rarely even then prod 
of such support as some cases of great muscular de! 
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demanded, a padded metal shield was strongly advo 
by French surgeons (Fig. 120). 
Another instrument, at one time very extensively y 


was that invented by my father, and largely adopte 
Sir Astley Cooper, Tt has furnished the basis fora g 
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number of apparatuses, which will be found deseribed i 
these pages, and, with slight modifications, has been made 
to serve the name and purpose of almost all the prac. 
titioners who first began to make the treatment of de- 
formities their speciality (Fig. 121). 


Fro. 121. 


It is formed of a pelvic band which encircles the hips, 
and which is retained more firmly in position by two 
oblique metal bands, which rest on the creats of the hip 
hones. A vertical stem softly padded, and forming an 
artificial spine, springs from the pelvic band. To the 
upper extremity of the stem a horizontal bar is attached, 
the ends of which, being bent forwards, form arm rests, 
To tthe lateral margin of the back stem a plate, which is 
applied sgainst the prominent ribs, is attached, and being 
formed as a spring, maintains constant rotative action 
aguinst the ribs. This proves that at the period when 
this instrument was invented, rotation of the ribs on the 
bodies of the vertebra was known and gujrded against, 
Indeed, although some modern writers mest horizontal 
gostal rotation as a recent anatomical discglory, its exist- 


I 
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ence has been recognised for at least fifty years, and the 
distortion cansed by it mechanically treated. 

Another form of appliance for removing the weight of 
the head and shoulders, and placing it'on the pelwis, may 
be described as follows (Fig. 122) : 


Fro, 122. 


A pelvic band, with oblique hip supports, carries two 
lateral uprights, which receive the weight of the upper 
portion of the trunk. A soft lacing-band connects the 
uprights before and behind. As no pressure is exercised 
upon the spine by this instrument, it is well adapted for — 
use where spinal irritation exists. Where the spine 
requires more than usual support, the lateral uprights 
are prolonged at their lowest margin, so as to rest against 
the seat of the chair when the patient is in a sitting 
posture. 

The appliances which have been described represent the 
most important forms of apparatns for removing the super 
incumbent weight of the head and shoulders from the | 
trank, and try.nsferring it to the pelvis. It may, however, 
be stated, tit the instruments described for the relief off 
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cervical curvature (Chap. I), can be used for this purpose. 
They are particularly adapted to those cases where it is 
thought advisable to support the head. 

10. Appliances for affording Lateral Support to the 
Spine.—In the third group of instruments for the treat- 
ment of double lateral curvature are included those which 
not only remove the weight of the head and shoulders, 
but which also tend, by acting against the antagonistic 
dorsal and lumbar arcs, to depress their highest points, 
expand their extremities, and restore the vertebre to a 
normal line, by gradually obliterating the areas embraced 
by the opposing lateral concavities. 

‘The apparatuses belonging to this division are deservedly 
held in higher favour than those described in the preced- 
ing section. Amongst them will be found some that 
exercise lateral force; others act in a rotatory direction ; 
whilst some, again, combine both lateral and rotatory 
action. 

‘Lo commence with the simplest apparatus, A form of 
appliance may first be described which is easily attached 
to ordinary stays (Fig. 128). It consists of a vertebral 
lever, fixed into the four bottom lacing holes of the stays 
bya small metal plate which has at either side a prolonga- 
tion to secure steadiness and afford attachment to the 
extremities to two webbing straps. At the upper extremity 
of the stem, over the dorsal curvature, a deep webbing 
band is fixed, which passes across the front of the body, 
and is secured behind to the plate which holds the stem 
in the stay-holes. 

This form of instrument is extensively used in India, 
from its lightness and the facility for concealment. It 
acts upon the spine by producing a constant tractile 
force against the highest point of the dorsati curve, whilst 
the lumbar curve is reacted agninst by thojletiffencd sub 
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stance of which the arm crutch is made. The 
advantages of the instrament consist in the 


Pio, 123. 


which it can be adapted to the ordinary stay, and worm 
unobserved, It is of value in cases of slight or incipient 
flistortion, as, since the webbing band always acts against 
the convexity of the curve only, respiration is unim- 
peded. 

I would call especial attention to the similitade which 
exists in principle between this form of apparatus for pro- 
ducing helical or spiral force against the spine and one 
recently made the subject of a somewhat claborate system 
of treatment ;* and in order to show that the comparison 
is not fanciful, I append drawings of the more modern 
arrangement. 

On reference to Fig. 123 it will be seen that a spiral 
webbing band, of semi-elastic material, passes over the 
right are of dorsal curvurture, and terminates in a fasten= 
ing placed on, the region of the left hip. It will also be 


© +The Cuusg@fgnd Treatment of Lateral Curvature of the Spine,’ by 
A Barwell, Hgdvick, 1868. 
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noticed that a vertical steel rod connected with this hip 
fastening receives the weight of the left arm at the axilla, 
and reacts against the dorsal webbing band. For con- 
venience’ sake, this is placed over a thin jean stay, without 
any bones or other stiffening, and the resulting action of 
the appliance is that of compressing the convexity of the 
curvature in an anterior and lateral direction by the 
webbing band, whilst the concavity is expanded by the 
lateral crutch, It must also not be forgotten that the 
force is elastic and spiral, leaving the lungs and upper 
part of the chest perfectly free. 

On referring to the drawing at Fig. 124, it will beseen that 
the only difference between the adjustment there shown is 
that of substituting a tight arm-loop, on the left shoulder, 

Fro. 124. 


for the sustaining power given (in the instrament first de- 
scribed) to the webbing band by # vertebral metal lever, 
and placing four straps, instead of one band, a¢ross the body. 
Now,as the straps which cross from this shoatferloop tothe 


, 
i 
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hip by a thigh-strap under the leg, a by no means com- 
fortable arrangement. These pads and straps, when ad- 
justed, will be found to represent a triangle, the apex of 
which is the dorsal curve, the base being formed by 
the left arm and hip. Now, as in all cases of lateral 
curvature, there is a constant tendency for the arm and 
hip, on that side which agrees with the concavity, to ap- 
proach each other, any novice in mechanism can at once 
see that the mal-tendency must be greatly aggravated by 
the constent tension of four tight straps acting upon the 
shoulder and hip of the depressed side. In other words, 
there is the risk if not certainty of causing the shoulder 
and hip to approximate instead of extend, which is what 
I meant when mentioning compression of the vertebral 
curves on their vertical axis. Another objection is the 
tension of the two upper straps, especially that one which 
erosses the chest, as these must tend to contract the space 
existing between the left arm-pit and the right ribs, 
interfering with and lessening the breathing space.* 

Being desirous of secing how far what, at first sight, 
struck me as being an extremely ingenious plan, could bo 
practically carried ont with due reference to mechanical 
laws, I have tried this plan in several cases, but in all 
found it incomplete, until a steel rod was affixed between 
the hip-pad and the arm-ring of the left side, which thus 
brings the appliance to the same principle as that shown 
in Fig. 123. 

One plan sct forth in conjunction with this new form 
of spinal treatment is the use of an inclined seat for the 
patient to rest upon. This is of indisputable merit, and 
produces an effect upon the spine which is perfectly mar- 
yellous. The theory of its action may be explained by 
stating, that on uplifting the left side of tht pelvis in a 

{ 


# See puge 269. 
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case of Interal curvature in which this is depre 
a lumbar are formed on the left side, the spine is 
pelled, by the law of equilibrium, to curve in the opp 
direction, namely, to the right, for msintaining 
and hence a corrective action is established, Tt 
be said by any one looking upon the drawing 
the sloping seat approximates the left hip and arg 
and so it does, but only by raising the hip, and 
pressing the arm, 4s occurs when the four elastic 
of the spinal appliance are in action. 

My own belief is, that the use of the sloping seat 
suitable muscular exercises, have brought about the 
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chanical changes mentioned in the work referred to 
that the elastic appliance per se is of no great yj 
unless associated with that which classes it amg 
steel instruments, namely, a metal crutch on the 
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side, extending from arm to hip.* At the same time, 
the plan will doubtless receive fair consideration at the 
hands of the medical profession, and every opportunity 
be atforded of testing its efficiency. 

Tn the accompanying sketch (Fig. 126) I have sought to 
show the manner in which the otherwise ingenious elastic 
‘spinal apparatus adyocated by Mr. Barwell must necessarily 
act unless prevented by the adoption of a metallic crutch 

Fro. 120, 


extending from the arm-pit to the hip, such as is delineated 
at p. 265. The appliance is represented as adjusted to an 
ordinary case of double lateral curvature. It will be seen 
that there are three distinct points of resistance, one being 
a webbing ring placed around the left arm, the second a 
thick linen pad resting on the right ribs, and the third a 
linen pad held by a thigh strap to the left hip. Four 

* Rven Mr. Burwell adinita the nocomity of « stoel support in what he 
terms weight-bearing curres, See page 149, ‘Causes of Lateral Cur- 
mature,” 1568. , 
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oblique clastic straps’ join these points together, t 
being shown at the back whilst two others, in 

similar position, cross the front of the body. 

when applied, forms a triangle, of which the pad 
right ribs is the apex, the straps furnish the sid 

the space from the left axilla to the ileum eon 

base. 

On referring to the diagram, with a view of 
the salient features presented by an ordinary ease of 
double lateral curvature, it will be found that the sho 
on that side which agrees with the concavity of the 
or dorsal curve, has a tendency to descend, partly 
own weight, and partly from that depression of the angler 
of the ribs resulting from the vertebral deflection. The 
muscles immediately above the left ilium are also thrust 
upwards and backwards by the lumbar curve, hence an 
approximation between the arm-pit and the hip of the 
concave side—in this instance the left—become apparent, 
producing obliquity of the pelvic and axillary axes, 

Bearing in remembrance these features the mechanical 
lines of the disgram become readily intelligible. \ 

The line p represents the descending weight of the | 
shoulder, whilst ¢ is the direction of traction produced br 
the upper or dorsal elastic strap, 

The line ¥ shows the upward rising of the hip, and © 
the traction of the lower or lumbar elastic strap. 

‘These four forces can be resolved into two, represented 
in direction by « and , the former acting obliquely down-_ 
wards, the latter obliquely upwards, and these upon being 
conjoined for the purpose of ascertaining the direction of | 
their single force, give @ as the resultant. 

‘The arrow placed at shows the manner in rhe ae 
force acts, which is that of augmenting the ¢ ' 
urging the body still further to the right side. 
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Tf, however, a steel crutch is fixed to the apparatus, 
then the whole action becomes changed, for as p and F 
are, by the rigidity of the metal, prevented from approxi- 
mation, their forces are neutralized, whilst, as the elastic 
bands act primarily from the pad which rests upon the 
right dorsal costs, an expenditure of power against the 
arc of the dorsal curvature ensues, which is highly favor- 
able to the ameliorative treatment of the whole deformity. 
With this improvement, the apparatus becomes an ex- 
tremely ingenious arrangement, and when combined with 
a sloping seat presents the great advantage of an elastic 
spinal bandage, easily regulated, and readily hidden by 
the dress. It is, nevertheless, in my opinion, an untrast- 
worthy device. 


The next form of inetrument is somewhat similarly 


Pro. 127. 
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constructed, but owing to its not furnishing 
acting influence on the opposite side of the 
calculated to prove highly injurious to the p 
wears it. As it has, however, been 

mended by several writers on spinal curvature, it is 
in those pages (Fig. 127). 

A broad pelvic belt which encircles the hips has 
oblique vertebral stem attached to it. At the upper 
of this stem, and corresponding with the highest po 
the dorsal curve, a webbing band passes around the 
and across the abdomen, and is fastened to the pelvic b 
behind. Tn order to prevent the pelvic band being 
placed vertically, a leather strap is passed around th 
thigh. It is clear that directly force is exercised uy 
dorsal curve by means of this instrument the c 
the lumbar deflection must be incressed, and con 
the lower arc of distortion. For as each curve t 
antagonise the other, so diminution of one are of 
tion, unless effected at the same time with that of 
compensatory curve must lead to an aggravation o 
latter. Thus, even admitting the possibility of re 
the dorsal curve by this appliance, this could 
gained at the expense of an increased lumbar d 
no counteractive force bemg exercised on the 
curve. The instrument bears the name of 
Tavernier's “ Belt,” both claiming its invention. 

Another apparatus, similar in principle, as it 
ploys spiral force against the curve, is that kn 
Mr. Lonsdale’s “Spinal Machine,” which is der 
a modification of Tavernier’s plan of procedure 
following (Fig. 128) is a drawing of this app 


Curvature” (p. 81). 
One advantage possessed by this appliance over its 
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, is the adaptation of a lateral crutch to the side 
ding with the dorsal concavity, by which meane 
iting of the pelvic band becomes much lessened. But 
is still no provision made for encountering the 
(Certain increase of the lumbar curve, should pressure only 
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be made upon the apex, of the dorsal arc. There cannot 
be the least doubt but that the use of this apparatus, in a 
case of double lateral curvature, would be followed by 
failure. The principle upon which this instrument is 
constructed, being so decidedly crroncous, it is surprising 
to find that it should still be adopted, The following 
drawing (Big. 129) represents an instrament much ad- 
yocated and in constant usc. It will be perceived that 
with the exception of substituting « metal plate for the 
webbing band, it is precisely similar in construction to 
Tayernicr’s Spinal Machine. 
Ss 
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Another form of instrument, depending for its mecha- 
nical value upon the force exercised against the dorsal are, 
is one which, more than any other, has, on account of ite 
light construction and simple form, been adopted by some 
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of our most eminent surgeons. It was invented by the 
Jate Mr. Eagland, a clever London mechanician; and apart 
from the error of only counteracting one curve, instead of 
seeking to antagonise both, deserves the highest credit, 
Tt is composed, as will be seen by the diagram (Fig. 130), 
of a well-fitted pelvic band, with two lateral supports for 
the arms. At its posterior pelvic centre a metal plate is 
fixed, giving attachment to a vertical lever, which has = 
horizontal screw for the due adjustment of mechanical 
pressure, The lever carries at its upper part a shoulder 
plato, 

If the dorsal curve be primary, or the lumbar offers no 
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d e degree of prominence, this instrument answers 
Fre but if perchance the dorsal curve has a secondary 
origin, then the evil mentioned as pertaining to an instru- 
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ment having but one vertebral plate arises, aud retrogres- 
sion, instead of improvement, results. 

Before dismissing those appliances which act solely ow 
the dorsal arc, it is well to remark that, in the event of 
the dorsal curve originatiag first, these instruments, 
although faulty in design, lose a good deal of their 
mischicrousness. This circumstance accounts for the 
cures which we occasionally hear of, in consequence of the 
adoption of these imperfoct mechanisms. But if it be as 
sumed that the dorsal curve has in such cases been the 
primitive one, the eure would have been accomplished in 
less time if pressure had been applied contemporaneously 
upon the lumbar distortion. 

The form of instrument which I am now about to 
describe was invented by myself for Mr, W. Adams. It 

yas especially devised for overcoming rotation of ve 





vertebral column—a condition present in | 
degree, in every case of lateral curvature, 
Shaw and Dr, Dods asserted some time ago, 
described lateral curvature as “ serpentine.” 

The instrument consists of a pelvic band st 
lateral uprights and a vertebral stem which 
shoulder-plate (Fig. 131). In the construction 
vertebral stem and shoulder-plate the peculiarity 
mechanism consists. The left lumbar plate with 
stem, shown in the diagram, were subsequent addi 
and the reasons for their additions will be given pre 

At the base of the back lever, where it joins the 
band, two centres of movement are placed, one (a) 
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anteriorly, the other (n) in a lateral direction. Thus, on 
moving the former, pressure of the plate forwards against 
the shoulder is caused, and on moving the latter, Jateral 
pressure against the ribs, The plate itself also has two 
centres of movement; one (c) corresponding with the 
horizontal rotation of the ribs on the spiue, and the other 
(p) moving the plate in a vertical direction around its 
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ofattachment. By means of the horizontal shoulder 

p eat (c) it was sought to act upon and re-rotate the 

ibs in an anterior direction. A controlling pressure was 

“exercised upon the curvature by the movement (n) at the 

base of the vertebral lever. The shoulder itself was at- 

tempted to be depressed by the action of the vertical 
axis (p) in the shoulder-plate. 

I gave considerable pains and attention to the invention 
of this instrument, but it was soon evident that it was 
‘defective in several points. To render these defects clear, 
it will be well to premise an explanation of the effect 
which follows any attempt to rotate a deformed spine, 
without guarding properly against mechanical reaction 
upon the human thorax. 

By rotation of the spine that condition is geuerally 
understood wherein the ribs move on the bodies of the 
vertebre in a backward direction ; but as no deviation can 
eyer occur in the spinal column, either transversely or 
laterally, without a compensating curve being established 
in an opposite direction, 50 whatever amount of rotation 
takes place in the ribs at one portion of the spine (say, for 
instance, in the dorsal), must be accompanied with an equal 
amount of displacement, but in an opposite direction (in 
the lumbar region). 

In addition to this, the upper portion of the thorax, 
which in its natural condition forms in its transverse plane 
an ellipse, the longest axis extending between each side of 
the body, changes its direction, and assumes a new shape, 
shown in the accompanying diagram (Fig. 132). 

Fig. 1, 4, represents the spine; &, the point whore the 
plate of the spinal instrument has its horizontal move- 
ment; », the sternum; c, the rotated ribs in the dorsal 
region on which the rib-plate of the instrument rests; 
pm, the original axis of the thorax; & w, the direeXion of 
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force given to the ribs when theapparatas I have descriled 
is brought into action. 


It is evident that when the single force, # 2, is brought 
into operation for the purpose of rotating the displaced 
ribs into their normal position, the entire thorax becomer 
thrust forward without in the least degree diminishing the 
curvature against which the mechanism is supposed to exert 
itself; so that instead of the ribs rotating around their 
vertebral axis, a, they will advance, accompanied by the 
whole dorsal vertebrae, in the line x n. 

To meet this imperfection in my design, it was neces- 
sary to modify the constraction of the apparatus so as to 
obtain pressure in a posterior direction upon the opposite 
side of the thorax. ‘This was effected, as shown in diagram 
2, Fig. 152, by attaching to the instrument employed a care- 
fully devised plate, which rests against the antero-lateral 
surface of the thorax, r, and re-acts against the shoulder- 
plate. The direction of action of this plate is shown in the 
dotted line I. By this means actual re-rotation of the 
spine at a can be properly secured; for as the distanoe 
between «rand 4 ¢ are equal in relation to the point a, 
and the forces employed—viz., rp 1 aud » s—are in oppo- 
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ite directions, the ribs are rotated around their vertebral 
axis, which is the object to be accomplished. The reader 
will find, by referring to page 244 a description given of 
‘another and still more ingenious plan for securing rotation 
of the vertcbre. 
In proof of the spine undergoing rotation in opposite 
directions in the lumbar and dorsal regions, I would refer 


Fig. 143. 


to & specimen of double lateral curvature, accompanied by 
severe rotation, now in the museum of St. George's 
Hospital. 





In this case the vertebral bodies composing 
segment of the dorsal curve are rotated backwards: 
forming the inner segment of the lumbar deflec 
also rotated backwards, whilst, between the centre o 
two curves, an anterior rotation of the yertebre | 
hibited. The preceding sketch (Fig. 133) is taken & 
the specimen. It serves to illustrate the fault commi 
in employing rotative force against the upper eume) 
without securing counteraction at the anterior surface @ 
the ribs on the opposite side of the sternum. 

‘fhe next form of apparatus (Fig. 184) is one inveute: 
by Mr. Laurie, and calculated to prove of great service 
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cases of ordinary double lateral curvature; one of the best | 
proofs of its merit being that it was extensively adopted | 
by Sir Brodie, for whose patients, and at whose wish, 
I constructed a large number of these instruments, 

‘The apparatus consists of a padded pelvic belt, be two 
semi-lunar bands passing over the crests of the b 
‘To this pelvic belt two lateral uprights and a vertical t 
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e attached; the latter being connected to the left up- 
right by a horizontal bar passing across the corresponding 
Slioulder, which gives stability to the whole structure. 
Passing over the right and uplifted shoulder is a lever cap, 
which is fastened obliquely by two straps to the pelvic 
Delt. Against the protruding ribs there rests a lacing 
Hand, very softly padded, the pressure of which can be 
“augmented at will, Over the centre of the lumbar curve 
‘a pad and oblique strap are placed, and by the tightening 
of the latter diminution of that curveis brought about. In 
order to prevent the body escaping from the apparatus, 
and thns displacing the surfaces of posterior resistance, a 
soft linen band crosses the chest. his form of instrn- 
ment can be easily concealed beneath the tightest dress. 


A very simple apparatus (Pig. 135), intended to act 


against both arcs of lateral curvature, was suggested by 
my predecessor, Mr. Sheldrake; and has evidently been 
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the protatype of a large number of modern in 

Tt is constructed as follows :—a pelvic band, 

hips and resting upon the ilia, gives attachment 
vortebral stem, which terminates superiorly in two 

zontal arm-pieces, sliding upward in a vertieal direc 
Fixed to the margins of the vertebral stem, are two Ii 


padded plates, which being tempered like a watch-spri 
grasp the body and create pressure against the ares of b 
lumbar and dorsal curves—much as the human h 
would, if employed to press the sides of the body i= 
opposite directions. To bring this instrument into proper 
action, the left arm-piece should be raised above the level 
of the right, so as to uplift the depressed shoulder; whilst 
the two plates should be gradually tightened up to the” 
highest point of pressure that the patient can bear without 
discomfort. ‘This extremely light and ingenious picce of 
mechanism is constantly employed by me in cases of 
slight or incipient curvature, aud with the best possible 
results, 

In some of the instruments which have been constructed 
in imitation of the foregoing, the desire to diminisl 
curvature, by compression of the lateral arcs, has been 
carried to an absurd and injurious extent, displaying & 
curious ignorance of the mechanical principles involved. 

The following is a description of an instrament which I 
removed from a young lady aged fourteen years, the 
patient of a celebrated orthopiedic surgeon. ‘The instra- 
ment weighs no less than cight pounds (Fig. 136). It 
consists of a very deep and clumsy pelvic band, haying 
two back stems fixed to its posterior centre, one of whieh 
stems supports a plate resting against the lower or lumbar 
curve, the other carries a plate acting against the upper 
or dorsal curve, Both plates can be moved laterally by 
means of a ratchet-centre. 
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‘Pwo lateral uprights, as in almost every ordinary form 
‘spinal instrament, carry arm-rests. The arrangement 
bf the two ratchet-joints having no mathematical relation 
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to the centre of the vertebral curves, as in the instrament 
described at Fig. 109, only served, when brought into 
action, to force the ribs towards the spine in a lateral 
direction. But as the resistance offered by the ribs was 
in this severe instance less than that presented by the 
spine, it would happen that the enormous force exerted by 
so powerful an instrument would induce a flattening of 
their surfaces. I have seen a perfectly sharp ridge upon 
the ribs at their angles, induced by constant application 
of this special kind of mechanism. Another objection is, 
that since the lower ratchet moves, not only the dorsal 
plate but the axis to which the dorsal plate is fixed, a 
disturbance of the fixed centre shown to exist in all doub\e 





vertebral curves (sec Fig. 107) occurs, and t 
the instrument is expended in lessening the 
of the ribs instead of in expanding the r 
‘The use of an apparatus of this kind, of which unh 
there are still some forms adopted, requires the ge 
caution. Although in the hands of persons ace 
to watch, and counteract, those abnormal di 
which might result from the action of the rate 
cases may be apparently improved; yet if the inst 
is used injudiciously, compression of the ribs and i 
tendant evils will inevitably follow. 

A somewhat similar form of instrament (Fig. 
acting by lateral compression, has also been 


employed in spinal treatment. It consists of two crutches: 
supported by a vertebral lever attached to the sacral conta 
of a pelvic belt. On either side of this artificial spine” 
a plate is arranged, the upper resting against the are © 
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dorsal, the lower against the lumbar curves, Motion 

vent to these plates by means of a horizontal screw, 

h, by being thickened in the form of a wedge at its 

produces a certain amount of rotation; or rather, 

fically does so, when applied to the ribs. Upon 

fully examining the action of this apparatus, the 

tyro in mechanics will discover that, as the spine 

anterior mobility, whatever amount of force is 

ed in forward direction by the plates, must of 

i sity drive or push the body out of the apparatus, and 

end by producing lordosis, or hollowing of the lumbar 

vertebra, instead of conquering the lateral deflection for 

which it is intended to be used. This instrument, like the 

one previously described, shows the liability to mischief 
which arises from an ill-devised mechanism. 
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An instrament can, however, be made to act by lateral 
compression in an efficient and scientific manner, as may 
be scen by the above example (Fig. 138). This instru- 
ment was invented by myself. Its object is to secure 


© I first devised thie apparatus for a patient of Sir W, Fergusson’s. In 
this case it enccended in perfectly straightening the epine, 
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ft hip, and sccures a certain amount of reaction against 

fe lumbar deflection. This was the first instrament 

gave me an insight into the advantages derivable 

a curved vertebral lever, the elaboration of which for 
ouble lateral curvature is described at page 242. 


Fie. 129, 


The next instraments which I shall describe are based 
pon a principle entirely my own. They offer the rare 
advantage of permitting free muscnlar movement to take 
place during the whole of the period which they are worn. 
‘The cause which led to their invention was the necessity 
that appeared to exist for such an application of mecha- 
nical power to the treatment of spinal curvature as would 
admit of perfect bodily freedom. Every form of instru- 
ment with which I am acquainted limits muscular motion, 
and in many cases entirely suspends it. To overcome so 
formidable an objection taxed all my powers of invention ; 
and it was not until after making a long series of mecha- 
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nical experiments, that I at length arrived: 
clusion that in the retractile force of ul 
rubber was to be found au agent capable o 

all that could be scientifically desired.* 


© For more than fifteen years I have npplied the clastic force of Sadie 
rubber to the treatment of club-foot and spinal curvature with the mat 
heneticlsl resulta. 

‘This plan bas recently beon made the sabjeot of m special work ant 
mode of treatment, without, howerer, any acknowbedguent us to the 
tonrve from whence it was derived. 

In 1567 Mr, Barwell read a papor before the Roysl Medical and Chirar 
gical Society, in which he claimed the use of yulcanised india-rubber conte 
in the treatmont of deformities as his disgorery. ‘This was contested af 
the time, and [now append an extract of a letter received by me from Me. 
W. Adams, to whom I appealed, from having many years before shown | 
him somo cuses, placed under my care in St, George's Hospital by the | 
late Mr, C. H, Johnson, for treatment with elustic conta 

“The credit of introducing the plan of treating club-foot and other | 
deformities in thix country by the plan of elastic cords, now adwoonted by 
Mr, Barwell, is entirely yours and I should be glad to see You assert you 
claim in answer to a letter from Mr. Barwell in the ‘Lancot’ of Best 
Saturday. ‘The state of the cases you treated at St. George's Hospital 
would be quite suilictent, and there ean be no doubt of the identity of the 
plin with the ono ho now advocates as his own invoatfon.”" 

Jo addition to this fioportant testlony on behalf of my invention, 
which is dated May 7th, 1867, I append the specification granted 
by the Patent Office. At the samo time I need hardly «my that the 
specification was not obtained in order to give me the monopaly of wy 
invention, but simply to place on record my claim to originality. lemon 
I never proceeded to complete the patent. 

A.D. 1854, No. 2062 Apparatus for curing deformitics of the huseet 
frame. 

Provisional Specification lof by Henry Heather Bigg, at the OfSiew of the 
Commimioncr of Patents with his Petition, on the 25th September, ERA. 

“My invention of improved apparatus, for ouring deformities of the 
human frame relates more particularly to an apparatus intended to correct 
deform of the limbs, such aa of the foot or hands, where parts of the 
limbs have been contracted, distorted, or drawn on one side ont of thelr 
watural position, ‘To effect this object, the lower part of the Itamb (eay fie 
example, the foot) is secured in « shoe or frame, which iejointed to anattier 
frame that receives the leg, the joints or connection of the two parts beim 
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The firat instrument constructed on this plan consists 

‘a pelvic band giving attachment to a vertebral stem and 
two horizontal arm-pieces, 

In the arrangement of this vertcbral stem the whole 


Fro. 140. 


mechanical merit consists. It is jointed in such @ manner 
as to assume any position which the body offers, whilst 


tiade in sacha manner that the shoe muy te tarned fu any direction, 
according to the peculiar unture of the dofurmity. ‘To one side of the 
shoe that receives the foot are affixed a number of stads or pins, and on 
‘one side of the vertical frame, which envelopes and secures the leg, are 
8 corresponding: number of holes or studs; from thess latter to the studs 
-r pins on the shoo are extended a unmber of efastic bands or straps, 
ov arranged thab the efartic force of the bands or straps shall have a 
tendeney always to pull over the shoo or frame which receives the de- 
formed part to the proper position.” 

Now, although this patent was only tnkea out for appliances pertaining 
to the feet and hands, I had at the same time adjusted it in a large 
umber of instances to the spine. What, however, I steadily and per- 
wistoutly claim, is tho credit of discovery in 1854 of the rurscrete of 
applying the elastic force of india-rubber bunds to the cure of deformities; 
‘aul this before It was done cither in England, France, or America, 

19 
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two plates, one for the dorsal, the other the lumbar curve, 
are attached to its sides. Fixed to the left arm-piecs, 
which also moves upon a vertical centre, is a strong vale 
eanized india-raubber cord, which passes over a roller in 
conjunction with the dorsal plate, and again over another 
roller attached to the lumbar plate, and is firmly fixed t 
the pelvic band. On drawing this cord tightly downwards 
hy a buckle and strap, it instantly acts upon the yielding 
artificial centres, and induces powerful and equal com 
pression of the lumbar and dorsal curves. Although the 
force employed is considerable, yet, from its elastic and 
resilient character, it permits the body to move freely m 
every direction, By the persistent action of the elastic 
force the vertebral curves are gradually diminished, anda 


restoration of natural equilibrium is established, With 
this form of instrament respiration takes place freely, 
and the patient feels hardly any restraint from its 
use, 

Another form of spinal support, based on the same 


Vo. 
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is thus constructed : its employment being intended 

cases of average severity. A pelvic band encircles the 

ips, whilst two lateral uprights remove the superin- 

bent weight of the head and shoulders from the spine. 

each are of curvature metal plate rests, held by two 
which move freely on a common centre. 

By fixing india-rubber cords from the centre of each 
Plate to the adjacent parts of the instrument, compression 
‘of the deformed surfaces results; but with the advantage, 
attributed also to the former instrument, of allowing the 
patient to breathe and moveabout freely during the whole 
period of treatment. 

I constructed six distinct forms of apparatus on this 
elastic plan, and found that they all fulfilled their purpose 
with a certain degree of efficiency.” I refrain from giving 
drawings of the other four, as they were only modifications 
of those just described. It cannot, however, fail to strike 
‘the professional reader that, with a substance so easily 
regulated as india-rubber, a sufficient amount of mecha- 
nical force can be obtained without fear of jroducing 
abrasion or irritation of the skin; whilst, from the 
persistent action of this force, the muscles and liga- 
ments opposed to the restoration of vertebral equilibrium, 
must eventually become fatigued, aud thus yield to the 
power applied to neutralise and overcome their resist- 
ance, 

Before dismissing this branch of my subject, I would 
give a description of two other forms of spinal instrament 
which have proved highly valuable for redressing the 
vertebral arcs. The first is constructed as follows (Fig. 
142): 

© Lam deeply indebted to Mr. Brichsca, Sir W. Fergusson and Mr. Paget, 
for kindly affording me an opportunity of trying this plan of clastic 
force. 
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A pelvic belt and two lateral uprights form the base of 
the structure; the uprights being connected together st 
their highest point by a horizontal band of steel passing 
across the shoulders. In the centre of this hand two 
ratchet axes are fixed, one giving an uplifting movement 
to a lever which holds a padded ring, through which the | 
left arm of the patient passes. Another ratchet-centre, 
immediately below the first, moves laterally. A webbing 
band passes over the dorsal curve, and is firmly fixed to a 
front stem. A third ratchet-centre occurs in the middle 
of the pelvic belt, which moves a lever fixed to a webb 
band passing over the lumbar curve; and this webbing 
band is also fixed to a front upright. The action of this 
instrument is simple, but excellent; for upon moving the 
upper shoulder ratchet, an uplifting of the left arm and 
expansion of the dorsal curve ensues. On moving the 
lower shoulder ratehet, a tightening of the webbing band 
and diminution of the arc of dorsal curve takes place; and 
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on moving the pelvic ratchet, a depression of the lumbar 
arc is secured. These include the whole of the conditions 
required to restore a deflected spine to its original po- 
sition. 

The second instrument is intended for use when the 
patient is anxious that the mechanism should be concealed 
from observation (Fig. 143). Its only difference consists 


in the absence of lateral uprights, and the substitution of 
@ horizontal arm-piece, It is a modification of that de- 
soribed at page 236. 

Sometimes one of the ilia may be so much displaced as 
to prevent the lumbar plate of the preceding instruments 
acting perfectly. For overcoming this condition I have 
adopted the following arrangement (Fig. 144) :—It con- 
sists in the application of a padded plate resting against 
the lateral surface of the displaced ilium, and seting by 
means of a ratchet-joint in a direetion calculated not only 
to depress the upraised side of the pelvis, but, what is fax 
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more important, entirely prevent any displacement of the 
mechanism, and increase greatly the force of the upper oF 
dorsal plate. 

11, Deformities of the pelvis,—Under this head are in. 
cluded obliquity of the pelvis and a tilting forwards of one 
or other hip. 

Obliquity of the pelvis frequently arises from lumbar 
curvature, and when dependent upon this or other causes 
is itself a source of spinal curvature. The chief cause ofob- 
liquity of the pelvis is a shortening of one leg from whatever 
source arising. When a difference in the length of the 
two legs exists, the pelvis is necessarily thrown out of its 
horizontal position. As a farther consequence the normal 
relation of the spinal column to the pelvis is disturbed, 
and the maintenance of the head in a jast equilibrium ix 
only possible by the formation of two or more lateral 
curves, in the manner already shown in the section on 
double lateral curvature. 

In determining the cause af obliquity of the pelyis, the 
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fi thing to be done is to ascertain the length of the legs, 
for there is an apparent as well as a true shortening of 
one or other leg, and the remedy for the latter deformity 
would exagyerate the cause of the former. For this 
purpose the patient should be placed at full length on the 
back, and the distance measured between the anterior 
Superior spinous process of the ilium and inner malleolus 
of esch limb. If a difference be found in the length of 
the two limbs, it is certain that the obliquity of the pelvis 
is dependent upon shortening of the defective limb, and 
not upon lumbar curvature. If, however, the legs be 
found of equal length, then the deflection of the pelvis will 
be due to distortion of the spine. 

The mechanical remedy for obliquity of the pelvis when 
it arises from shortening of a leg is a thick-soled boot, the 
thickness of the sole supplying the deficiency of length in 
the shortened leg. The exact amount of difference between 
the two legs being determined, the sole of the boot is made 
of a thickness equal to the difference. It is important 
that the whole of the sole should be raised to this extent, 
and not the heel alone, else contraction of the heel tendon 
would be induced, 

If the obliquity of the pelvis depends upon spinal curva- 
ture, any attempt to remedy, by means of thick-soled 
boots, the apparent shortening of a leg which is then 
observed would aggravate the spinal mischief. In the 
accompanying diagram (Fig. 145), the apparent shorten- 
ing of one Jeg from obliquity of the pelvis arising from 
spinal curvature is shown. It is scen that the diminished 
length of the apparently shortened limb depends upon the 
tilting up of the pelvis on the same side. It is also clear 
that to interpose a substance of thickness proportionate to 
the apparent difference of the two legs between the sole of 
the seemingly shortened leg and the ground, would solely 
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add to the mischief already present, by maintaining, if not 
exaggerating, the original cause of distortion. In sach 
& case, in addition to the means more directly employed 
for remedying the spinal defect, it is only permissible to 
attempt to depress the tilted pelvis, by attaching a weight 
to the leg or by direct traction, 

The weight may be fixed to the boot or otherwise, and 
the patient is not allowed to walk except on crutches. By 
this means it is occasionally found that a gradual depres- 

Gof the tilted pelvis and apparent lengthening of the 

takes place. 
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Tn applying traction the same means of extension and 
eounter-extension may be adopted as are nsed for fractures 

of the neck of the thigh. The counter-extension must be 
‘exercised upon the unaffected side. M. Bonnet describes 
H ingenious arrangement for fixing the pelvis and obtain- 
ing a firm grasp upon the shortened limb for the purpose 
of traction. ‘To secure the former object, a broad belt 
surrounds the body (Fig. 146), a strap passing beneath 


the limb which is not shortencd. By means of this strap 
the pelvis can be fixed firmly to the bed or couch, or to a 
special apparatus such as M. Bonnet describes. The 
thigh strap provides for counter-extension. To secure the 
second object, the thigh and leg of the tilted limb are sur- 
rounded by a well-padded leather sheath connected to- 
gether by side straps. Two iron bands project beyond 
the foot from the lower border of the leg-sheath, and are 
connected by a transverse rod, by means of which the ex- 
tending force is conveyed to the limb. The sheaths enable 
this force to be effectively applied, and prevent injury to 
the tissues. 

M. Mayor, who, Bonnet tells us, has comprehended 
better than any other authority, the indications for treat- 
ment of lateral deviations of the pelvis, was accustomed to 
use energetic traction, Many facts cited by him, says 
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Bonnot, show that, by the aid of the means he praposes, & 
limb shortened many centimetres, as if from spontaneous 
dislocation, can be fully extended. M. Mayor used = 
special apparatus for the purpose of extending and fixing 
the leg, a description of which, and of the method of using 
it, will be found in his work, Eacentricité chirurgicales 
(1845). 

A more scientific and satisfactory mode of attaining the 
same object is afforded by an ingenious American in- 
vention, 

Tt consists, as will be seen by the following diagram 
(Fig. 147), of a metal stem articulated laterally at the hip, 
and furnished with a stop-joint so arranged that it prevents 


Pro. 147. 


the thigh lever from becoming perpendicular. The mpper 
extremity of this lever is secured by a laced webbing band 
to the chest, whilst the lower one is fastened to the thigh 
by a padded metal trough. ‘The pelvis is also encircled by 


a padded strap, corresponding with the centre of artiouls- 
tion in the instrument. 
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| When this instrument is applied it has a tendency to 
raw the thigh of the longer leg in an outward direction ; 

d this, since it renders walking impossible until the 

\ d leg is replaced in its natural position, leads to 
an uplifting of the depressed side of the pelvis, which is the 


‘There is a variety of pelvic obliquity characterised by a 
‘tilting backwards and upwards of the posterior or coccy- 
geal region. This may be induced either by relaxation of 
the ligaments which retain the thigh bones in their sockets, 
OF may arise from disease or accident, the margins of the 
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osseous cups in which the thigh-bones rest being broken 
or injured, The walking of a patient thus affected is 
distinguished by an uneven, rolling motion, which leaves 
an impression that the walker’s body possesses telescopic 
articulations. To counteract this condition I usually adopt 
the following apparatus, 

‘Two lateral sliding uprights receive the weight of the 
body, taking their bearing under the arms and trans- 
ferring it to a deep pelvic trough carefully moulded to the 
hips. Within this trough, and just above the head of the 
external trochanters of the thigh-bones, hard semi-lunar 
pads are placed, and are held in position by a band of stee 
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Thad lost its rolling gait, had become taller, and 
tilting backwards of the hips considerably less; the 
ds of the thigh-bones being much more naturally 

J. It will, however, need at least three years more 

; enreful treatment before the child ean be allowed to 


continue mechanical aid. The ense is simply mentioned 
illustrative of that variety of pelvic distortion known as 
tilting of the pelvis on its trochanteric axis. 

Sometimes the pelvis is distorted by horizontal displace- 
‘ment of the ilium; that is to say, bya projecting forwards 
of one hip anteriorly unaccompanied by shortening of the 
limb. This condition, although most frequently found in 
combination with spinal curvature, sometimes exists alone. 
When this is the case, the apparatns adopted is formed of 
two padded steel plates, hinged behind, and furnished with 
a rack ond pinion-screw, so placcd as to rotate one half of 
the instrument in a backward direction, That side of the 
pelvis which is in the best position is thus made a fixed 
point for mechanical action, and the anterior surface of the 
Opposite hip, being grasped, is dragged backwards, and at 
the same time is rotated upon the spine (Fig 149). 


Fro, 149, 


‘The tendency to curvature of the spinal column which 
necessarily arises from disturbance of the horizontal plane 
of the pelvis makes it a matter of considerable importance 
to prohibit a habit not uncommon among children of 
standing heavily upon one leg. The persistance in this 
habit, particularly in debilitated children is very ayt to 
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interfere with the perpendicular position of the spine sui 
Jead to permanent curvature. 

Where the pelvis has become oblique from the habit of 
standing upon one leg or other causes, this snd the result 
ing spinal curvature are, if taken at an early stage, easily 
rectified by causing the patient tositona sloping seat. For 
this purpose I have devised an extremely simple appliance,” 
which consists of two polished pieces of wood hinged together’ 
at one lateral edge,and admitting of being raised at the other 
by notches formed between the approximating surfaces 
When a patient sits on this, the depressed side of the 
pelvis becomes raised, and the muscles of the spiie called 
into exercise, which have hitherto been disused. Tn addi- 
tion, the convexity of the curve becomes gradually reversed. 
The plan is so simple that any one can readily superintend 
the degree of elevation necessary for conquering the vertebral 
deflection, and restoring the pelvis to its natural position, 
‘The time during which this scat is used, varies according 
to the severity of the case, but it should be commenced for 
five minutes at a time, thrice a day, and be continued watt 
the patient can sit on it without fatigue for an hour twice 
a day. Exercise given to the lumbar muscles by means 
of a treddle like that described under the section of 
gymnastics of the lower extremities, prevents retrogression, 
and hence materially aids the use of the sloping seats in 
redressing pelvic obliquity. 


* Seo Fig. 126, 
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TL. Desrurres. 


‘Under the head of Debilities of the Trunk T include :— 
L. Seiwan Destuiry. 
{@.) Gymnastics of the Spine. 
2. Ruerone. 
8. Pexpviovs Aspowrn. 
4. Provarss or tue Wome, 
5. Pronarss or tar Recrem. 


1, Spinal Debility—Spinal debility is a vague term. 
“Te has been objected to, on the one hand, as including too 


much, on the other, as conveying too little—too much, as 
ander one and the same term were concealed several dif- 
ferent and disconnected pathological conditions ; too little, 
as it did not specify cither the form of the debility or the 
“special structures or structure affected by it. It is a term, 
‘indeed, expressing our ignorance rather than our know- 
Jedge. But be this as it may, we cannot do very well 
without the designation, It is very useful and includes a 
large class of cases, which, until pathologists furnish us 
with o better terminology for them, are best described by 
the general expression, spinal debility. Among these 
cases are those numerous instances of incipient deflection 
of the spinal column which scem to arise from general 
debility of the whole system, and in which the different 
tissues of the spine and the attached muscles are equally 
affected, These cases are chiefly observed among young 
children, particularly those of weakly constitutions and 
who grow rapidly. Another form of spinal debility is that 
frequently found amongst children of ages varying from 
three to six, in which not only do the muscles proper to 
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the region of the spine exhibit loss of activity, but a 
rently those of the lower extremities. In these cases 
child has no power of sitting erect, and if any attempt # 
made by the nurse to place the patient upon its feet, the 
limbs are instantly flexed and the boiy sinks ina heap 
upon the ground, The limbs also become much attenuates 
from disuse, and there is a constant tendency to draw the 
thighs upwards and outwards when the patient is Iyimg 
Contraction of the heel-tendon, also, generally ae 
itself, arising from disturbed equilibrium between the 
flexors and extensors of the leg. It is not, however, & 
case of ordinary paralysis, for when the patient recline! 
the muscles of the limbs can be freely exercised; yet, a5 
has been previously mentioned, on any attempt beimg | 
made to place the child in an erect posture, those muscles 
which have been vigorous a few seconds before seem 
thoroughly powerless. The probable solution to this 
appears to be that, owing to the flaccid condition of the 
spinal column and great debility of the vertebral muscles, 
the lower limbs have nothing to react against mechanically 
when an attempt is made at standing; but when the body 
is recumbent and the spine somewhat strengthened and 
retained by the couch or bed, that muscular power, which 
really exists in the lower limbs, can be freely brought into 
exercise, As a further support to this hypothesis T haye 
always found that on fixing the trunk of the patient toa 
gutta-percha shield applied to the back of the thorax and 
pelvis, a great increase in power is immediately given to 
the legs, and the patient gradually manages to find its 
feet. If in addition to this, slight exercise by means of a 
go-cart is taken, the spinal muscles themselves become 
gradually strengthened and the patient improved in 
health. | 


An additional advantage of the gutta-percha shield is 
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it it gives rest to the spinal cord at the same time that 
it admits of fair muscular exercise through the movement 
‘of the extremities. 

Tn many, therefore, if not the majority, of these cases, 
Mechanical support alone, or in conjunction with regulated 
muscular exercise, is of great assistance to the physician, 
and is frequently essential to the successful treatment of 
the case. 

Tf the debility should have led to any of the more 
definite forms of curvature already discussed, the instru- 
ments described will be found available for the treatment ; 


Fro. 150, 


and more or less modified, they are adapted to control or 

relieve incipient curvatures, But special provision has 

also been made for the relief of general weakness of the 

spinal column, particularly when accompanied with a 
pis 
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tendency to lateral curvature. The instrument (Fig. 150) 
designed for this purpose was invented by Dr, Abbe, of 
Boston, U.S., and was termed by him the 

or, in plain English, the spine straightener. Tt consists of 
a light metallic frame, accurately representing the posteriog 
surface of the thorax, and haying at its centre, coincident 
with that point where the lumbar and dorsal curves gene: 
rally blend, a free joint. On either side of this central 
joint bands of india rubber are fixed, which by their re 
action against each other, serve to keep the apparatus ina 
perpendicular position, This instrument takes its prin 
cipal bearing around the pelvis, and as its shape resembles 
that of a perfectly formed body, all trace of curvature is 
hidden, and in lieu a perfectly symmetrical trank is pre 
sented. It is an extremely clever invention; and for 
supporting a weakened spine or preventing lateral curya- 
ture, acts better than anything else I am acquainted 
with, 

Spinal Irritation. —Not unfrequently in conjunction 
with the sigus of spinal debility, great tenderness is found 
along the spine, This condition indicates cither the 
existence of osseous disease or that state of the cond 
known as spinal irritation. The former has been already 
mentioned in the section on deformities of the dorsal 
spine, but the latter has also great importance from 
the relation which mechanical treatment bears to its 
alleviation. Spinal irritation generally presents itself in 
the cases of the young and delicate, and is characterised 
by an excessive sensitiveness, so much so that I have 
often seen cases where it was impossible to approach the 
Spine, in order to apply mechanical assistance, without 
inducing nervous sensibility and great pain, even when the 
instrument had not reached the vertcbre by several 
inches. This, at first, would lead to the supposition of 
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pain being hysteric or imaginary, but the evidences of 
ig are too real to allow of such a supposition, On 

e contrary, the mere mental knowledge that the back ix 
ut to be touched seems to awaken the irritation of the 


~ In cases of this nature it is of consequence to so apply 

mechanical support as to keep the spinal cord in a 
State of rest without touching the vertebre itself ; 
‘and as the difficulty of applying any form of apparatus 
without annoyance to the patient is great, the simpler 
the mechanism is constructed the better will it fulfil its 
‘intended purpose. 

Tn these cases, therefore, it is necessary to adopta form 
of instrament which, while affording support to the trank 
and removing the weight of the head and shoulders, leaves 
the spinal column free from pressure, Instraments have 
already been described, which, more or less modified, 
would meet the difficulties of the case supposed (see, for 


Fra, 151. 


example, Fig. 89). In the above drawing (Fig. 151) is 
depicted au apparatus especially designed to support the 
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spine without exercising pressure upon it, Ti 

a pelvic belt with hip bands, supporting 
vertebral levers, which, when the instrament is in p 
rest upon either side of the spine without 


arm rests, while to the middle is fastened an t 
belt. A belt also passes from one hip band to the 
across the hypogastrium. 

Another and more modern form of apparatus is” om 
structed as follows :— 

A padded stecl band surrounds the pelvis from wheabal 
four upright rods rise to support the body. Two of these 
form lateral crutches terminating in arm supports, and 
two others pass along the transverse process of the vers 
tebr. Two horizontal cross rods join these four stems | 
together and give stability to the whole mechanism. Whes 
applied the weight of the head and shoulders is entirely 
removed from the spine, whilst the vertebre are not only 
retained in a position of positive rest, but are prevented 
from rotating owing to the close contact which the back 
bars have with the transverse processes. Another advan~ 
tage of this instrament is that whilst the spinous processes | 
are untouched the cross bars give wot only stability to he | 
whole frame but prevent any pressure being made whilst 
the patient leans back on her couch, &e. It is also & 
guard against an accidental blow, and, on the whole, forme 
one of the most satisfactory appliances for patients 
labouring under spinal irritation of any yet devised, 

As an illustration of the therapeutic value of this 
ratas I may mention the case of a young lady who, oun 
to severe spinal irritation, was confined to her couch for | 
upwards of four years, being utterly incapable of making 
the least movement except with her hands, On ton 
the spino groat pain was felt in the intra-scapular 
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Jambar regions. This pain became much augmented if 
Phe pationt was raised for a few minutes in a sitting pos- 
ture, but slight pressure against the transverse processes 

d the posterior segmentof the ribs gave an immediate 
sense of relicf, more especially when the upper portion of 
Whe thorax was gently uplifted and pressed a little back- 
wards. his latter condition seemed to show in what 
manner mechanical means should be applied in order to 
Ryoid producing that amount of medullary excitation 
which always accompanied change of posture. I may 
mention that the least rotatory movement of the spine 
produced intense pain. 

Finding these to be the conditions T arranged an appa- 
Fatus formed in the manner I bave just described, and al~ 
though its first adjustment gave the patient considerable un- 
Casiness by the necessary disturbance which it caused owing 
to her helpless condition, yet, after it had been worn for 
twelve hours, this symptom entirely subsided and a 
fecling of comfort and rest was imparted. The apparatus 
was never wholly removed for seven months, the under 
linen being so arranged as to admit of being withdrawn 
and reapplied without taking the instrument entirely away 
from the body. At the expiration of this time the young 
lady could easily move from her couch and take walking 
exercise about her room, and she finally resumed her 
nsual life and amusements, even being able to waltz, the 
rotatory movement of the dance having uo injurious effect 
upon the spine. The peculiar features in the mechanical 
treatment of this case were the rest given to the cord by 
the maintenance of perfect immobility in the natural curves 
of the spine; or prevention of horizontal rotation of the 
individual vertebral bodies: and on uplifting in a back- 
ward direction of the upper portion of the thorax, hy which 
meaus the inter-vertebral cartilages in the cervico-dorexh 
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ce, whilst that immediately above it was left partially 

‘The consequence of this arrangement was 

eventual production | of lordosis to such an extent as 

pereate a deep indent in the lumbar region, and neces- 
e ire change in the form of the couch. 


Gymnastics of the Spine. 


Gymnastics constitute one of the most important means 
possess for remedying spinal debility and distortion, 
hin the past thirty years several attempts have been 
¢ to reduce those muscular exercises to a system, 


: Chiosso, and Heine. In many cases of ape: or Pie 
“spinal debility or deformity, gymnastics alone will prove 
sufficient to rectify the evil; but, as a rule, they are found 
“most beneficial when used in combination with mechanical 


Gymnastics have been much more extensively used for 
therapeutical purposes on the Continent than in this 
country. A few years ago I visited the most celebrated 
orthopmdie establishments of Vienna, Dresden, Berlin, 
‘Stutgard, Caansdat, Munich, Paris, Brussels, &c., in 
which gymnastics were specially employed for the treat- 
ment of deformities, and found that almost without excep. 
tion the successes obtained in these establishments arose 
from a judicious combination of gymnastics with mecha- 
nical support* ‘The gymnastic appliances made use of 

* On retarning to England { had a gymnasium built oapablo of re- 
eelving fifty patients, and for nearly four years carefully tested the value 


of gymnartice in combination with mechanical appliances, and with the 
“bev results. 
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were of the simplest order, consisting of a 
hand-swing, an inclined ladder, a few parallel bars, and’ 
some knotted ropes depending from the ceiling. With 
these slight aids almost every variety of gymnastic move 
ment was performed, 

It is no part of my purpose to enter into a detailed 
description of one or other of the elaborate systems of 
gymnastics which have been suggested for the treatment 
of spinal deformities. These systems, as a rule, require 
the constant presence of the master for their effectual 
practice, I would rather refer to the special works which 
have been written on the subject. 

My present object is to explain the nature and construc 
tion of such gymmastic appliances as have been found 
most useful as adjuncts to the treatment of spinal distor- | 
tions, and to illustrate their ordinary uses. 

Among the simplest may be mentioned the horizontal 
hand-swing, which is constructed as follows: Two ropes 
of equal length, firmly secured to the ceiling of a room, 
carry at their lower extremities a polished wooden hon- 
zontal rod, sufficiently thick to be grasped firmly by the 
hands of the patient when standing on tip-toe. This form 
of apparatus is intended to exercise the muscles of the 
spine and chest and expand the vertebral ligaments, thus 
increasing the mobility of the column, and its value arises 
from the necessary employment of a considerable amount 
of muscular power in swinging the body backwards and 
forwards, whilst suspended by the hands, When, however, 
spinal curvature has assumed a permanent character, the 
single horizontal bar seldom accomplishes any satisfactory 
result. For this class of cases T have devised « modifica~ 
tion of the hand-swing, so constracted as to induce an 
expansion of the ares of spinal curvature, whilst those 
muscles which exist within the concavities are more power- 
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ised than their stronger antagonists. By this 
, the museles previously debilitated, are 
y brought into play; and the objection frequently 
| against gymnastic treatment in spinal deformity, 
ly, that it brings into operation those muscles which 
we already noting too strongly, is, to a great extent, set 
‘To accomplish this end, two horizontal rods are 
|, arranged as represented in the following drawing 
ig. 152). 
‘When the patient begins to swing the body, the arm on 
concave side of the deformity is raised beyond the level 


Pio, 152. 


of the opposite hand, and thus produces a considerable 
amount of activity in those muscles (4) which act within 
the concavity of the curve; whilst, owing to the flexed and 
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almost rigid position of the depressed hand (c), thost 
muscles (n) situated on the convexity of the curye are left 
almost entirely at rest. By scdulously maintaining this 
system of exercise, in conjunction with mechanical support, 
vertical equilibrium may be gradually restored, whilst the 
health of the patient is invariably improved. This kind of 
swing is employed in cases of ordinary permanent curva- 
ture; but where an aggravated amount of distortion exists, 
it is customary to advise the use of an appliance (Fig, 153) 


Fro, 163. 


which consists of two wooden handles fixed to powerful 
india-rubber cords, One of these cords acts in a vertical, 
the other a horizontal direction ; the reason for this being, 
that the hand (4) corresponding with the concavity of the 
dorsal curve (n) should be raised, whilst that which corre 
sponds to the convexity (c) should be laterally extended, 
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By this means the attenuated muscles situated within the 
‘oneavity of the dorsal curve are exercised without danger 
of opposition from their stronger antagonists, 

When the left hand is drawn downwards it brings into 
action the muscles belonging to the dorsal concavity, while, 
‘4s the right band firmly grasps the horizontal elastic cord, 
those muscles situated upon the convexity are held in a 
comparatively quiescent state. If the left hand were not 
raised, holding the right one horizontally would increase 
the action of the muscles on the convexity of the upper 
curve; but owing to the oblique position given to the 
shoulders these muscles remain at rest. 

Tn cases of double lateral curvature, accompanied with 
debility in the erectors of the spine, the appliance generally 
employed is in the form of two strong elastic cords secured 
to the floor, and carrying handles so arranged that the 
patient has to stoop forward to reach them. On raising 
the body, the longissimus dorsi and sacro-lumbalis muscles 
are powerfully exercised, which is the object sought. 

‘This movement (Fig. 154) being somewhat eimilar to that 
employed by the upper workman in weing the great double- 
handed saw, has reccived the inclegant designation of 
“the top-sawyer exercise.” 

The foregoing appliances are more or less valuable 
according to the cases for which they are employed; but, 
unless used with a certain amount of judgment aud care, 
there is some risk of their accidentally increasing the cur- 
yature, by unduly exercising muscles already acting too 
forcibly. 

To guard against the chance of this occurrence, I have 
contrived various forms of portable gymnasium, one 
especially being so planned that every movement ix regis- 
tered upon a dial plate. The patient is thus enabled to 
perform with certainty whatever exercise may haye been 
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directed by the physician, and all ebance of accidental 
mischief from over muscular exertion is prevented, "To any 
one who has witnessed the jaded look which follows long 


Fro. 154, 


scular force expended, and pel it to 

the physical resources of the patient, must recommend itself 
with considerable force. An additional advantage is, that 
same apparatus is applicable for every variety of 

istortion, it is also available as & gymnasium in 

those members of a family who have no need of ex- 

ig their muscles for the relief of a deformity can yet 

ir health, symmetry, and strength, by amusing 

: with the endless but simple exercises for which 


nnasium” (Fig. 155) consists of a square 

, having a double back within which the 

weights and pulleys which govern the action of the re- 
spective cords are concealed, thus adding to the elegance of 
the structure, and preserving the apparatus from accidental 
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derangement. Within the centre of this frame is a seat 
capable of being raised or lowered to suit the patients 
height, and with its surface so inclined that the body” 
simply rests against it in a semi-erect posture and can be 
fixed by a strap passing around the hips. Extending from 
the two front pillars are three double arches of metal, one 
at each side, and a third in the front, These arches give 
attachment, by means of loose pullies, to cords, which 
communicate with other pulleys hid in the back of 
apparatus. Connected with these cords are 

Over the head a cross-bar affords attachment 

pulleys and handles, also to a trapeze, and, when 

chin-strap, Besides these appurtenances there 

handles at the feet connected with weighted cords and 
pulleys, also two pedals similarly arranged. To the 
weighted cords of the lateral arches webbing bands can be 
attached when needed. 

In this arrangement of pulleys, it will be perceived that 
the patient has the power of drawing the handles towards” 
her in all directions, and consequently has every variety of 
movement within grasp. The drawing shows the appa- 
ratus in use as an ordinary gymnasiom.* 

‘The peculiarity of this arrangement is that the body of 
the patient becomes the fixed point or centre towards 
which all the various movements are made; hence no 
awkwardness of position ean occur in performing any of 
the exercises, as they are simply carried out by outstreteh- 
ing the hand and seizing such handles as are required, 
whilst the body itself remains erect and almost stationary. 
Lalso judged that the arcs of spinal curvature must be ex= 


* This form of gymnasium wax used for some time at the National 
Hospita) for Paralysis and Epilepsy, by Dr. Radcliffe. At this institutlon 
* complete gymnasium has been fitted up with the appliances menthonel: 
{n this work ander the ospecial supervision of Mr, J. N. Radcliffe. 
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concurrently with the muscles placed within their 

ties being brought into action, and that the whole 

column should be slightly extended, so as to remove 

vertical weight of the head and shoulders from the 
ertebral cartilages. 

To accomplish the first requisition, the apparatus is 
‘made to receive the patient in its centre in a half-erect 
posture, that is to say, neither sitting nor standing; but 
with the pelvis resting against an inclined seat, and fixed 
to it by a padded band, which thus secures firmness of 
Tesistance in anticipation of the exercises about to be 
undertaken. 

To carry out the second idea, I have arranged the 
webbing bands referred to, so that one may press upon the 
are of the dorsal, and the other upon the are of the lumbar 
eurve, the bands being fixed to opposite sides of the me- 
¢hanism, and weighted in proportion to the resistance 
offered by the several curves, By this arrangemont the 
patient moves and breathes freely, notwithstanding that 
the spinal arcs are compressed at their centres, and cx- 
panded at their extremitics by the weighted clastic bands. 
Lastly, the head of the patient is secured in a little padded 
chin-strap, fixed by an clastic band to the upper part of 
the apparatus; the effect of which is to entirely remove 
the weight of the head from the intervertebral substances, 
and thus aid the lateral webbing bands in expanding the 
ares of curvature. Thus fixed in the centre of the mecha- 
nism, the body preserves a perfect degree of equilibrium, 
and is brought as nearly as possible to a straight line, 
which in « distorted figure is one of the first points to be 
arrived at. 

By acting against the natural tendency of a deformed 
spine to increase its arcs of curvature, the muscles on the 
convexities of the curves become relaxed, and their 
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ought to entitle them. To meet this difficulty I 
invented a gymnasium, in which every movement 
chronicled upon a dial plate, and, what is still more 
it, the amount of force needed to move its various 


Fro. 156. 





parts can be augmented by simply turning a small handle 
regulated by a key. 

Ta originally planning this piece of mechanism I was 
led to think that, instead of the huge and ungainly objects 
ordinarily constructed for the purpose of enabling gym- 
nastic exercises to be performed, an elegant shape might 
be given ond a use obtained even greater than that of « 

ert 


$22 


mere calisthenic apparatus; and ss the apparatus is geut- 
rally required for the young, whose studies are necessarily” 


school-room when exercises have to be taken, T strove to 
utilise it in such a manner that it should form an 
indispensable part of school-room furniture. By this means 
I thonght that gymnastics were more likely to be made 
one of the daily duties of the young, whilst 
through their course of educational 

it were regarded as a sentence of banishment 
desolate part of the house where the ropes 

could be fixed without attracting attention by 

of arrangement. 

The form adopted has been that of @ book-case oF 
library, the shelves of which can be stored with the 
neceseary literature of the school-room, whilst when it = 
needed for its especial purpose the handles and elastic cords 
are ever ready in their definite and right position, 

The apparatus (Fig, 157) consists of a handsome polished 
walnut-wood frame, the interior of which is shaped some- 
what like a cross, in the centre of which is a circular dial 
plate with three rows of figures, and the recesses are filled 
with books. On the vertical portion of the cross are 
arranged four handles, cach of which communicates with 
a wheel governed by a powerful elastic cord, whilst at the 
upper part a rod called a trapeze is suspended. The lower 
portion is furnished with two treddles for the use of the 
feet, and these treddles, when moved by the feet, register 
the weight of the patient. 

At the transverse part of the cross four other handles: 
are placed, every movement of which, when pulled during 
the exercises, is chronicled by the dial-plate. Two rods” 
spring from the top edges of the case for paticats\sta) | 
swing on by their hands. 
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the kind it would he} it were expedient for her to coutinus 
for a certain period the exercises with her hands in the 
position just named, and then, for the purpose of especially 
exercising the weakened muscles on the concavity of 
curve, she were to be desired to use the upper handle for 
a still longer period, the mode of arrangement would be 
follows. On looking at the dial, she would read that the 
united action of both hands had enabled her to maye the 
cords and pulleys ten times at fifteen pounds each stroke” 
The left hand being then solely used for ten times, she 
would be rendered aware that the exact sum of 3007b. had 
been used in employing the muscles of the left and 
weakened side to 150 1b. on the stronger side. "This, whic 
is but a rongh illustration, furnishes an example of the 
whole thing, and how easy it therefore becomes for & 
surgeon or physician in his consulting room, on examining 
4 young lady’s spine, to write out his instructions in such 
a manner that the proper muscles shall be assured exer- 

¢, and, what is of more importance, with the due 
degree af force. As also the treddles not only admit 
of the muscles of the logs being exercised, but slow 
the weight of the patient, it also becomes easy for the 
physician to ascertain how far the exercises agree with the 
patient by knowing the daily increase or decrease of weight 
since they have been taken. 

pai m its therapeutic value as a gymnasiom for 
special pationts, this apparatus is also a valuable hygiene 
means for the entire members of the family, 

In the original edition of “ Orthopraxy,” four elaborate 
tables were given of the mechanical use to which the 
vertebral muscles were adapted, their action ascertained, 
and their relation to spinal curvature suggested, "This was 
done under an impression that they might prove of assist 
ance to those who wished to employ gymnastics to the 
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uot only in « therapeutic sense, bot on a large 
ale for general physical education: 
Csrefully as these were planned, they needed practical 


nstration, and therefore occupied, without fulfilling 

end, a large space in a work considerably extended 

its originally intended limits. I have therefore 

it expedient to expunge the whole of that part 

ch relates to this branch of the subject, and am the 

led to do so from the advice, offered in a spirit of 

th Kindness, by more than one reviewer during 

the time the work was first noticed. I am bound 

1 state that the tables cost considerable time and pains- 

liaking to collate, but I fally admit their value to have 

been more theoretical than suited the practical require- 
ments of a work like the present, 


2. Ruprure. 


Rupture (hernia) is « protrusion of the intestines beyond 
the normal limits of the abdominal cavity. Certain parts 
of the abdominal walls are less strong than others. These 
are apt to yicld to the pressure of the bowels from within 
outwards. The containing walls bulge, and a pouch is 
formed, into which a fold of intestine escapes. This 
frequently occurs suddenly, hence the term ruplure as 
signifying a breaking through of the abdominal wall, 

‘The parts of the abdomen where rupture is most apt to 
occur are the groin, where the spermatic blood-vessels 
escape from the cavity; the hollow of the thigh, where 
the blood-vessels supplying the lower extremities leave the 
abdomen, the navel, and certain less definitely cireum- 
scribed portions of the anterior wall, When a rupture 
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and an umbilical rupture at the period 


instraments which have been designed to 

foregoing requirements have been termed érusses. 

is to bind or pack close; to skewer or to make 

To truss up is to make close or tight. And so a 
is the means of binding or making close or tight. 

shall now describe the different trusses which have 

m invented for the treatment of the various forms of 

touching only so far upon surgical and anatomical 

as will be absolutely necessary to show the con- 

ction of the instruments and their mode of application. 

following arrangement will be adopted :— 


A. Tyournan Rurronn. 
(a) Scrotal Rupture. 
(6) Congenital Ruptore. 
8. Pemorat Rurrvre. 
c, Umericar Rurrure. 
p. Verran Rorrone. 
». Vacrwar Rurrore. 
v, Rectan ano Pexineas Rurrene. 
o. Popexpar Roprore. 
n. Onrunaton Rupture. 
1. Iscaratic Rupruns, 


Diaphragmatic rupture is beyond the reach of mecha- 
nical aid. 

a. Inguinal rupture-—This variety of rupture varies in 
size from 4 small nut to a hen’s egg. It may occur on 
one side only or on both sides. It may be direct or oblique. 
Tt is called direct when the bowel is forced directly from 
the abdomen through the external abdominal ring ; oblique, 
when, entering the external ring, it passes down the in- 
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ng drawing (Fig. 158) represents the sofa and 
n of the patient. 


Fig, 158, 


When a rupture is small the simplest mechanical 
arrangement often suffices to restrain the further pro- 
trasion of the bowel. But the difficulty of control in- 
reases in direct proportion to the bulk of the rupture. 

‘The earliest truss constructed for inguinal hernia was a 
broad band of leather or other material, which passed 
around the pelvis and secured a thick pad above the aperture 
through which the bowel protruded. Several attempts 
have recently been mace to revive this form of truss, the 
only difference being the addition of an elastie india- 
rubber strap beneath the perineum, the tension of which 
is extromely disagreeable, whilst if it be loosely fastened 
the hernia immediately escapes. It may have proved effi- 
eacious in relieving any small direct raptures and bubo- 
noceles, but it is an exceedingly untrustworthy arrange- 
Mont. It is impossible to fix the pad #0 as to aecure that 
degree of pressure upon the aperture of protrusion, in all 
positions of the patient's body, which is neoossary fully 
to restrain the rupture. It is = dangerous instrument, 
giving the appearance without the reality of relief. 

This crude arrangement was long the only form of 





830 DEBILITIES. 


truss which the surgeon could command, and the first 
attempt to improve upon its construction consisted im the 
substitution of a metal hoop, hinged, or so soft as to be 
flexible, for the pelvic bandage. No mechanical advan- 
tage was gained by this change, while the instrument was 
made more cumbersome and less easy to be worn. Ta 
short, between the insufficiency of bandages and the 
torment of steel trusses, the situation of persons who 
were under the necessity of using them was more gencr- 
ally deplorable than can now be imagined. 

The next and crowning advance in the fabrication of 
trusses was the use of a steel spring in place of the metal 
hoop. 

So early as 1665 Matthias Major recommended elastic 
bandages of steel. But the introduction of steel-spring 
trusses into the surgical practice of this country is due 
to Timothy Sheldrake, who first published a description of 
his plan in 1784. Sheldrake's claim to priority of invention 
has, however, been very severely contested." The following 


Fic 


* In the ‘Edinburgh Medical Essays,’ published about the year 1787, 
mention is wade of a papor read bofore the French Academy in the pre 
coding sear, in which M. do 1’Aunay describes his spring trast as a Sew 
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ng (Fig. 159) of Sheldrake’s truss is copied from his 

“Observations on the Treatment of Ruptures,and the De- 
scription of an Improved Elastic Truss? 178%. It will be 
‘seen to represent faithfully the common trusses now in use, 

‘From the time of Sheldrake and the adoption of the 
Steel spring, the varieties in the construction of trusses 
have been almost innumerable. By the spring a firm and 
equable pressure of the pad of the truss upon the aper- 
tare of protrusion of the bowel could be ina great mea- 
sure secured, But in the adaptation of the spring to its 
peculiar purpose an immense fleld was open to the exer- 
cise of ingenuity. Almost every surgical instrament 
maker of repute during the last fifty years has introduced 
some modification in the form of the spring or the con- 
‘struction of the pad. To describe the series of modifica- 
tions would be as wearisome as uninstructive. Attention 
will be given solely to those forms of trusses which have 
best stood the test of practice or which are most popular, 

Foremost among these, after Sheldrake’s truss, is one 
invented by Messrs. Salmon and Ody. The peculiarities 
of this truss are as follows :—(1) The spring extends from 
the centre of the spine across the abdomen to the hernial 
ring—the truss being so arranged that it passes round 
the opposite half of the body to that on which the rupture 
Invention, not knowing, says the Edinburgh writer, that spring trasses 
‘were commonly used in this country. 

In 1764 4 Mr. Blakic, who had lived long in France, eame to London 
‘and offerod his invention, as he ealled it, to public notice, publishing m 
sual pamphlet in which the principles upon which his trusses were con- 
structed nd deveription. Finding, however, that the plan had long been 
adopted, he shortly returned to the Continent, his character displaying, as 
‘# quaint writer of the period remar‘s, much ingenuity, but more modenty. 
It is, however, by no means improbable that the discomfort oocasioned by 
steol trues had produced almost simultancous Inventive rmmedy, which 
the imperfect means of international communication In those days pre- 
-yented from becoming mutually known to the various inventors, 
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occurs (Fig. 100). (2) The pad is sttached to a b 
socket joint, so that it may more accurately follow 
motions of the trunk. For simple cases this is an ad 
mirable form of trass, and is still deservedly held in high) 
estimation. The double truss made on this plan is shown 
in Fig. 161. 

Pro. 160. 


—— 


Another variety of truss which has obtained wide popu- 
larity was invented by Mr. Coles (Fig. 162), This truss 
was highly lauded by Mr. Cobbett, the economist, wlio 
suffered from inguinal hernia. The spring differs little in 
form from that of Salmon and Ody, but it is applied to 
the side of the body on which the rupture occurs. The 
speciality of construction is in the pad, and upon this 
depends the patent right of the instrument, Tt is pear- 
shaped, and contains within it a flat, helical spring, which 
performs the same function as the ball-and-socket joint, 
hut retains the pad more accurately fixed against the 

ialring. This is an excellent light truss in ordinary 
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But both Coles’, and Salmon and Ody’s truss are 
ble in so far as, from the action of the helical 


Fro, 161." 


Spring and the ball-and-socket joint, the pad tends to bury 
itself in the wall of the abdomen and so enlarge the aper- 
ture of protrusion of the rupture. 

A truss invented and patented some years ago by Dr. Tod 
$5 constructed upon a different principle. An attempt has 
recently been made by a London mechanist to revive the 
Principle of fabrication of this truss, apparently in ignorance 
that it was already the subject of a patent right, and more- 
Over tat, notwithstanding its ingenuity, it is but the re- 
¥ival of an invention published, opposed, but eventually 
largely adopted more than fifty years ago. Dr, Tod’s truss 
(Pig. 163} consists of a spring which passes over the crest 


© The artist has accidentally represented this trass and that of Coles 


with oblique springs passing over the Hinm, whereas they are almost 
Horizontal and eres the glutea wnscles. 
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of the ilium, and not below it across the gluteal muscles. 
He also adopted a small pad, and his notion was that by 
the position of the spring a more direct control was 
obtained over the internal abdominal ring. Tt is doubtfal 
whether the advantage gained from this arrangement is 


Fro. 162" 


not seriously damaged by the diminished size of the pad, 
in consequence of its tending to dilate the hernial orifice, 
but in re-introducing an oblique spring the conception was 


decidedly meritorious. 

‘The tross (Fig. which has been more recently 
constructed on Dr. Tod’s principle, differs only in the ki 
of pad—this being large and oval in shape instead of small 
and pyriform. 

As an amusing instance of the difficulty which is found 

* The arrangement of a strap around the waist, ax shown in the 
drawing, is an exception, it being adjusted for a patient who, having: am 


ubsorss just abore the hipjoint, could not bear tho slightest towel: pes 
that region whore a Coles’ truss ordinarily passes 
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ing new in the form of trusses, I may 
an exact description of this modern 
written by Mr, Sheldrake fifty-two years ago.* 


Pio. 163, 


writes thus explaining his invention:—*The arch of 

spring describes a curve rather larger than, but nearly 

the figure of, the arch of theilium ; the fore part, which 

#5 the pad, is nearly of the shape of the part of the 

domen on which it is to press; while the pad depresses 

‘the integuments till it closes the abdominal ring, and 

confines the parts, which, when extended, form the 

rupture, in their natural situations. The back part is 

de into a shape which fits the part on which it is to lie, 

1 ly, the hinder part of the ilium and the side of the os 

sacrum.” Now, it is quite evident that the two plans are 
‘identical. 

The author from whom I have recently quoted alsa 


* "Useful Hinte to those who are afflicted with Ruptures’ Fourth 
wiitton, T. Sheldrake, 1817, 
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describes his mode of adjusting a double truss, which 
renders the similitude much more apparent. Hesays—" On 
each side place ao spring made according to the plan 
already described ; connect these springs in front by a 
cross-bar fixed by a swivel upon each pad, and made of two 
pieces joined in the centre by two screws, so made as to 
vary the distance between the pads, and bring them both 
to their proper situations, when the screws may be fixed ; 
when this is done, the whole front of the double truss will 
keep its place in the most perfect manner, and it will be 
almost impossible that any part of the rupture should 
come down.” Tt is extremely interesting to find that the 
true prineiples upon which the support of hernia should be 
founded were accurately comprehended more than fifty 
years ago. ‘he idea has evidently been that in so con 
structing a truss, it should remain undisturbed by 
any of the muscular movements of the body, whilst its re- 
tractile power, acting in a direction towards the centre of 
the iliac arc, agrees mechanically with the plane in which 
the intestine descends. It is a highly scientific deviee, and 
I question greatly if anything of its kind contrived in 
modern time excels it, An additional advantage of this 
truss is that it requires no thigh-strap; hence the dis- 
agrecable annoyance occasioned by the moc-main and 
other appliances is entirely obviated. 

I may, howeyer, for the sake of comparison, introduce a 
plan of American invention which, to my personal know= 
ledge, has in cases of great severity been found highly 
efficient. It consists, as will be seen in the accompanying: 
woodcut, of two pear-shaped pads, joined together at the 
lower part by a rod, which admits of transverse elongation 
for the purpose of original adjustment, but is afterwards 
made a fixture. At the centre of the pads two steel 
springs which arch outwards are secured, and terminate in” 
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® soft pillow resting just behind the anterior brim of the 
‘pelris. These pillows are joined together by a buckle 
and strap passing over the sacrum which is protected by 
two soft cushions; one on either side. 


Fig. 164. 


On applying a truss of this form, the pad will be found 
to possess a strength and fixity which appears remarkable, 
until the principle of its action is explained. It may be 
thus briefly stated :—Owing to the rigidity of the arched 
metal rod which connects the lower part of the pads to- 
gether the latter are incapable of the least lateral separation 
atthat point; whilst from the springs which are fixed in the 
centre haying an arch-like form, the act of drawing these 
by means of their back-straps close to the hips and 
towards the sacrum, carries the whole pad inwards and 
upwards, and exercises a force against the hernia sufficiently 
great to overcome almost any attempt at descent, 

‘The counter-resistance is so much diffused by means of 
the soft cushions at the back as not to be appreciably felt, 
thus securing a result in the treatment of severe cases 
which cannot be over estimated. ‘The constructive details 
of the truss require, however, much care, which precludes 
it from general adoption; otherwise it is unquestionably 
a most yaluable invention, 
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I have omitted to mention that in the truss formed with: 
oblique springs (Fig. 163) an excellent appendage is very 
frequently adopted in the shape of an elastic aldominal 
belt, extending from the cross rod which represents the 
pubis and terminating abont two inches above the nmbili- 
cus. This bandage connects the lateral margins of the 
truss together, and supports the whole abdominal walls, 
imparting a considerable amount of comfort, for as a very 
large number of ruptures are due to debility of the abdo- 
minal parictes, it necessarily follows that any bandage 
which will sustain these, materially aids the truss, both im 
retaining its position, and lessening the pressure needed 
for sustaining the hernia, A very simple device enubles 
this bandage to be permanently attached to the truss, and 
as the latter is only fastened by one buckle and that 
behind, no trouble of any kind is needed to apply or 
arrange either belt or truss, which really form a compact 
and uniform abdominal support. 

When I first began to devote attention to the subject of 
rupture, I observed that in the act of reducing an inguinal 
hernia the direction taken by the hand was always ap- 
wards and inwards. It seemed to me that this fact shonld 
be the guide to the construction of an inguinal tense. ‘The 
now common truss spring, which encireles the pelvis, 
secured the inward pressure needed. Accordingly T 
adopted this form of spring. But a modification of the 
pad was required, in order to obtain that upward pressure 
which was to be desired. This end I obtained by acting 
upon the pad by # convolute spring, like the fusee of 
watch, placed within it. The difference in the arrange- 
ment of the pad of this trass and of that made by Coles is 
this:—In the latter the axis of the spiral spring is in a 
direct line from before backwards; in the former the axis 
is oblique and is fixed in the direction of the axis of the 
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By this modification the lower edge of the 
slightly up so as effectually to close the lower 
of the hernial ring, and prevent the rapture 


nding beneath the truss. The truss, which I have 
the convolute spring truss (Fig, 165), answered its 
well, and is still in use. 


Fie, 165. 


Sometimes a hernia is so difficult to retain within the 
abdominal cavity that the object can be secured only by 
pressure admitting of careful regulation. To meet this 
‘obstacle two ratchet-wheels have been adapted to the pad 
‘of the truss, by means of which, when acted upon by a 
ey, the direction of the pad can be varied and the 
; increased to any extent. In the accompanying 
diagram of a ratchet truss, « button fixed in the centre of 
the pad acts upon the mechanism (Fig. 166) in such a 
“manner as to raise the hernia inwards and upwards. 

Dr. Arnott suggested a means of securing the same 
‘object by the aid of a chain passing along the spring. 
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This chain could be tightened by a key, so as to increase 
the pressure of the spring at will. 


Pro. 166, 


\-~— =) 


But cases of inguinal rupture are at times met with 
which cannot be controlled by any of the previously 
described trusses. I have endenvoured to overcome the 
extreme difficulties occasionally found in these cases by 
the construction of a triple-lever truss, by means of which 
three different lines of force are brought to bear on the 
hernial ring. The following drawing will best explain this 
kind of apparatus. 

A, 8, ¢, Are three springs of different lengths, moving 
freely by means of small staples on the margins of the 
triangular pad. 

» Is asoft padded leather or silk band passing around 
the pelvis, and containing within it the three springs. 

® Is a silk strap fixed to the lower spring a. 

A small button placed in the centre of the pad acts 
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m the springs, and on being turned increases or 


h acts in a different direction upon the rupture—a tilts 

lower edge of the pad upwards; 5 acts equally upon 

whole surface of the pad, pressing it inwards and 

de; while c acts upon the centre of the pad, forcing 

‘directly inwards. By the combined action of the three 

prings the tendency of a severe rupture to slip beneath 
Fra. 167. 


the pad is effectually controlled. For by the upwards and 
inwards action given to the truss, the lower segment of the 
hernial ring is more effectually guarded, and there is leas 
chance of displacement of the instrument. 

Although the steel pelvic spring has become the grand 
characteristic of the trusses in common use, certain forms 
of bandages have been invented in which the office of the 
pelvic spring has been sought to be obtained by elastic 
material or otherwise, thus recurring in principle to the 
‘trusses fabricated a hundred years ago. 
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band and a large oval pad. The pad is stuffed with fle 

silk, in the midst of which a small metal lever is placed. 
thigh-strap is attached by one extremity to this lever, send 
controls its action when the truss is in use, This i 

ment has been largely adopted in slight cases, andi 
is sometimes of value, as a relief from the lees flee O* 
trusses, when it is necessary to control a rupture in 

night as well as the day; but as the seated position invari 

loosens the acting spring by diminishing the tension of 
under-strap, it is a trass by no means to be relied 

except during perfect rest. 

An attempt has been made to substitute vuleanize. 
india-rubber for the metal lever in an arrangement simils 
to the moc-main truss, but the result has not been such 
to induce confidence in the mechanism. 

An elastic bandage with air-pad is sometimes made 3 
of a3 an inguinal truss. The bandage is constructed == 
strips of india-rabber fabric joined together in a spires! 
form. A distended air-pad is fixed above the hernial ring7— 
This arrangement is found to be very wntrastworthy, except 
only in such cases where a very slight amount of preasure= 
suffices to retain the rupture, as the hernia can easily de- 
scend unnoticed behind the air-pad. 

No donbt can be entertained that an inguinal hernia 
is most securely restrained, and the patient less inconve- 
nienced, by a pelvic spring truss than by any other form 
of bandage. 

It is necessary, however, if the patient ia to derive the 
fullest benefit from the truss, that it be accurately fitted to 
him, If the spring be not made to fit the individual it 
must net imperfectly. Much mischief results from the 
sale of ready-made trusses. ‘Trusses are not like clothes, in 
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| ‘which nicety of fit is nota matter of essential importance. 
| ‘Whe utmost injury that the ready-made clothes dealer can 
Gnflict upon his fellow citizens is to damage their general 
“appearance. The injury done by the ready-made truss 
‘dealer is far otherwise. He imparts a false confidence to 
the person who trusts in his instruments. Satisfied with 
‘the fact that they have an instrument the irksomeness of 
which is not unbearable, they are heedless or ignorant 
Whether it satisfies all the requirements which should be 
demanied from it. Hence it is common to find persons 
who have worn a truss for years which, bought casually, 
mand not adapted to the case, has offered scarcely any im- 
pediment to the aggravation of the rupture which it was 
intended to control, Probably the patient has first been 
aroused to the consciousness of the inefficacy of the 
instrument he bears by strangulation of the gut; or, as 
more commonly happens, the increasing size of the rupture 
hhas compelled his attention to the insufficiency of the 
truss, 

Next in importance to the adaptation of the spring is 
the construction of the pad. This should be sufficiently 
hard to resist pressure well, yet yielding enough to adapt 
jiself readily to the inequalities of the surface and avoid 
painful friction. Many materials have been used and are 
in use. Ordinarily the pad is constructed of cork thickly 
covered with leather, or of leather variously stuffed and 
fixed upon a metal frame-work. Inflated pads have also 
been fabricated, but sooner or later the contained air 
transudes through the walls sufficiently to affect the 
configuration; moreover, they are liable to accident, 
After much painstaking and experiment, I have come to 
the conclusion that a pad stuffed with fine dry sand is of 
all kinds the best. The material is sufficiently mobile to 
adapt itself to the surface to which it is applied, yet is 
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unyielding enough not to lose form after long application. 
It has also another and most peculiar value to which T 
especially desire to direct attention, which is that of 
inducing tone and contractility in the muscular region to 
which it is applied. The only explanation I can offer ix 
that owing to its molecular structure, the surface of the 
pad changes with every muscular movement of the surface 
to which it is adjusted, and as from its general mobility it 
originally forms itself into an exact counterpart of the — 
superficies on which it rests, and clings to it—for I know 
no other term by which to describe its remarkable and 
minute tenacity—with sufficient force to produce friction 
on movement between the sub-integumentary membrane 
and the muscular parictes, inducing an effect somewhat 
similar to shampooing, but which evidently tends to 
strengthen the hernial region. I assume this action to 
oceur in slight cases and after the hernial sac (perito~ | 
neum) has been returned into the cavity of the abdo- 
meu by the ordinary pressure of the truss; but should 
the sac remain adherent, then another hypothesis maybe 
submitted, namely, that the frictional action of the same 
pad probably induces adhesion of the parietes of the 
hernial sac and its eventual obliteration. 

Mr. Lawrence says the pressure of a truss “may excite 
slow inflammation and thickening both of the empty sae 
and the surrounding cellular substance, and thus assist 
and accelerate the contraction of the neck, and the separa~ 
tion of the sac from the peritoneum,’’ This is the form of 
radical cure effected by the ordinary use of trasses; bat E 
am led to believe it possible to induce a strengthening of 
the muscular parictes suflicient to prevent the descent of 
the peritoneal sac as well as assist any contractility of the 
sac itself. 

What I would venture to state is that as the form and. | 
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tent of a hernia is originally limited by the tension of 
‘Sponeurotic opening through which it passes, and that 

the latter undergoes eventual dilatation and deterioration 
contractility, so is it possible to again limit the form 

nd direction of the sac by sctting up sufficient re-con- 
force in the muscular purietes of which the 

urotic opening isa part. This the sand pad sccms 

9 accomplish in the manner I have already stated, 

acly, by keeping the peritoneal sac either empty or 
urned into the abdomen (the conditions being of course 
it upon the age and character of the rupture), and 
inducing active contractility by the rubbing or knead- 
action, resulting from frequent change of position, 
Detween the integument firmly held by the pad and 
‘the walls of the abdomen, I briefly throw out these 
“Suggestions as the only means I know of for accounting 
for = tolerably large number of adult cures, clearly in 
‘some way attributable to the circumstances of their 
hernia having been treated and sustained by a sand pad. 
‘Asa practical hint to those who are inclined to try the 
experiment, I would add that the pad need not be 
wholly comprised of sand, as 1 have found a thick layer 
answer every purpose, 

‘The construction of the pad is very simple, and should 
be arranged by finst placing a thin layer of cork over 
the inner surface of the plate forming the end of the 
steel spring, and covering it with chamois leather, suffi- 
ciently loose to admit of a thick layer of sand, existing 
between the cork and the leather. This gives shape 
and stability to the whole structure, and permits the pad 
to fit the hernial region comfortably. 

The fact is indisputable, from long observation and 
practice, that, whilst no evidence of irritation or friction 
is to be found upon the skin, owing to the close manner 
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in which the particles of sund adjust themselves to every 
superficial irregularity, yet a sense of internal excitation 
in the region of the rupture is felt by those who habitually 
adopt the form of pad T am describing. Moreover, in 
a large number of adult instances where the hernim have 
been slight and promptly treated, a positive eure has 
been effected ; the hernial orifice becoming gradually less 
until all trace of intestinal protrusion had subsided. 1 
first demonstrated the truth of this to Mr. Aston Key, 
in the case of a patient of his aged 40, where the ruptare 
entirely disappeared after two years’ use of the sand pad, 
but, being single instance, he thought it might he one of 
those cases of spontaneous adult cure sometimes met with 
after the continued use of a truss,* Since then T person. 
ally had the misfortune to labour under slight hernia, 
when, to make certain of my intended experiment, snd 
gain confirmation of my statement, I showed it to Mr. 
Erichsen, By using the sind pad for nearly five years 
the hernia entirely disappeared. I mention the subject 
from a long-standing belief that the advantages comprised 
in the mechanical treatment of hernia by a pad filled with 
sand are little known, and still less estimated in the manner 
they deserve to be. Apart from the curative action T am 
assuming the sand pad to possess, the readiness with which 
it approximates to the form of the part with whieh it 
brought into contact, constitutes a quality higher than any 
other pad, not excepting air or water, can lay claim to, 
No other kind of pad bas given me so much satisfuction. 

* -M, Cloquot states that—"During the formation and growth of ® 
rapture the peritoneum passes, and seems in a manner to converge towwrds 
the opening by which the parts oscape. When elonguted so as to forsa = 
hernial sac it still possesses its natural clasticity und contractility, which 
‘comes into action when the distending force coasce to operate, sometimes 
Produces slowly aud insensibly this spontaneous reduction of the saa"™— 
A Trestive on Hernia, W. Lawrence, 1838. 
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(a) Scretal rupture.—Scrotal rupture is an inguinal 
Fupture which has protruded so far a3 to extend into the 
scrotum. It is a form of hernia which could not occur 
except from neglect of a previous inguinal rupture. If 
every inguinal rupture could be properly treated, scrotal 
rupture would hardly be known. ‘The latter usually takes 
Several years in its formation. It sometimes attains huge 
proportions. 1 have frequently seen among the Chelsea 
pensioners a rupture of this character reaching as low as 
the knees. In this extreme state of protrusion there is no 
hope of returning the bowel to the abdomen and retaining 
it there. The only plun of relicf which can be adopted 
is to place the tumour in a strong linen bag, which 
ix suspended from the neck by straps. By this meaus 
the patient is enabled to carry more easily the hernial 
mass. 

When a scrotal rupture is of smaller size, it admits of 
being treated mechanically, But the difficulty of retain- 
ing the bowel in the cavity of the abdomen is perhaps 
greater in this form of rupture than in any other. In my 
opinion, there is but one kind of truss which can be relied 
nipon for its relief This truss is formed of a padded pelvic 
spring of ordinary construction, but the pad, instead of 
being pear-shaped or oval, is fusiform, the lower pro- 
Jongation being attached to a perineal strap. ‘This strap, 
being carried round the posterior part of the thigh 
opposite to the rupture, and fastened to the pelvic 
spring, keeps the pad firmly fixed along the whole length 
ofthe canal along which the bowel escapes. It also by 
pressing against the inferior margin of the hernial orifice, 
interrupts continuity between the inguinal ring and the 
scrotum; thus accomplishing a purpose which no other 
shaped pad can so adequately fulfil; and at the same 
time preventing that dilatation of the opening which 
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would certainly follow the use of an ordinary truss 
(Fig. 168). 
Fro. 168, 


ss ~— 


Some time ago I constructed, at the suggestion of Mr 
Erichsen, for a wealthy Parsee, who suffered from double 
scrotal hernia, a double truss peculiarly arranged. The 
hernial rings in this casc were so enlarged that the hand 
could be passed through them. ‘The truss was formed 
a pelvic metal band, padded, from which depended in front, 
immediately over the hernial rings, tro movable steel 
plates. ‘These plates could be moved upwards and i 
by means of a ratchet-screw. By this arrangement 
rupture was controlled in a manner analogous to 
which the human hand performs when returning « he 
into the abdomen. 

A truss for inguinal hernia, constructed upon hk 
principle, has recently been patented, the patentee evidentl 
not being aware that his design had been anticipated, 

Sometimes, when the scrotal protrusion is very me 
and the patient is not likely to Wye heavy exercise, 
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Srimary inguinal truss, furnished with a very strong 
Spring and a thick pad, will answer every usefal purpose. 

Hlastic belts with a fusiform air-pad have been used for 

Scrotal rupture both in this country and on the Continent, 

from the yielding of the clastic material there is 
Sreat danger of the bowel descending behind the pad. As 
Arule, indeed, the force with which the bowel protrudes 
far exceeds that of any clastic force which can be applied. 

Tn applying a truss for the relief of scrotal rupture, 
# in inguinal rupture, the patient should be placed ina 
gemi-recumbent position, the spring being first placed 
aronnd the body in its proper place. Then, the pro- 
traded bowel haying been returned into the abdomen, the 
pad is adjusted and the truss secured. 

(b.) Congenital rupture —Children as well as adults are 
liable to rupture, and the former suffer particularly from 
a peculiar varicty of inguinal rupture which dates from 
the time of or soon after birth. Towards the termination 
of intra-uterine life the testicles pass from the abdomen into 
the scrotum, carrying before them a pouch of the perito- 
neum. In the natural order of things the mouth of thiz 
pouch, after the descent ie completed, closes. But at 
times this docs not occur, and the intestine is then apt to 
follow the testicle and protrude into the pouch, constituting 
congenital rupture. This, like other forms of infantile 
rupture, is readily susceptible of cure by mechanical 
means if due care be exercised. The means to be adopted 
is a truss constructed like the one described for scrotal 
hernia, This will retain the bowel in the abdomen, and 
secure accurate apposition between the walls, and the en- 
trance of the hernial sac and obliteration of its mouth, In 
adapting a truss to a child, the pad should be sheathed in 
soft fannel, and the spring guarded by oiled silk or some 
other suaterial impermeable to water, It is necessary 
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that the instrument should be worn night and day, elec 
the benefit gained by its use during the former period 
would be lost during the latter. With care on the part of — 
the nurse a congenital rupture may be cured in a twelve. — 
month; bat the truss should be worn at least three 
years, to avoid the risk of another protrusion of the in- 
testine. 


Cases occasionally occur in which the testicle has not — 


descended lower than the inguinal canal and has remained 
fixed there for several years. I have occasionally had to 
construct a truss to prevent the return of the testicle into 
the abdomen, and facilitate its further descent, Although 
the subject does not come strictly within the scope of 
this chapter, I may be permitted briefly to mention it 
here. In several cases, from nine to fourteen years of 
age, sent to me by Mr. Curling, I applied « truss the 
pad of which rested close above the testis as it lay in 
the inguinal canal. At the point where the pad ap- 
proached the testis it was deeply notched. This treat- 
ment succeeded well, preventing any return of the testis 
and accelerating its descent. Ihave also found in cases 
of that form of hydrocele, which frequently accompanies 
congenital hernia, namely where the fluid passes readily 
into the abdomen, the truss just deseribed having a long 
semi-lanar inferior margin, serves the double purpose of 
retaining the fluid and hernia without producing any swell- 
ing of the testicle, the spermatic vessels being freed from 
injurious pressure by the form given to the edge of the 
teuss. It is needless to add that where there is enoysted 
hydrocele a truss should never be worn, as it only tends 
to create painful swelling. 

Very frequently during the early period of infantile 
life hydrocele becomes mistaken for hernia, and a con~ 
siderable amount of blame is sometimes attached to the 
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mss for its supposed inefficiency in supporting the rap- 

ure. difference between the two is, however, very 

distinguished by the customary test of permitting 

ofa candle to shine through the scrotal tumour, 

if it is diaphonous, fluid is diagnosed, whereas when 

ue it isknown to bea true hernia. Another test is 

‘We shsence of what is termed impulse, which is a name 

‘fren to that peculiar sensation imparted to the intestines 

Wa trne hernia, by any sudden muscular movement of the 

Ghiominal parietes, such as may be produced by coughing 
‘Or sneezing. 

Varicocele, or an enlarged condition of the spermatic 
| ¥eins, also is oceasionally mistaken for rupture, and a 
similar difficulty is experienced in the retention of the 
protrusion within the inguinal orifice. Unlike hydrocele, 

[the pressure of a truss, judiciously applied, is of very 
great value, and I have at the present time a patient who 
for the lastten years has succeeded in keeping his vari- 
Jeoeele constantly reduced by the use of a truss, the pad 
(of which is filled with sand, and so devised that ita lower 
edge rests just beneath the pubis, which is embedded in the 
soft substance of the pad. It requires nicoty of adjust- 
ment to get the pressure of the pad so adjusted as to be 
| perfectly uniform ; but after a little practice this is readily 
| done, whilst, from the mobility of the substance with 
which the pad is filled, the vessels which cross the pubis 
receive no inordinate resistance, but, on the contrary, are 
buried in and protected by it. 

I have recently arranged, in conjunction with Mr. 
Barnard Holt, a very ingenious appliance for the relief of 
varicocele. The patient was a young gentleman of ten 
years of age, haying au unusually large dilatation of the 
spermatic vessels, inducing at times much aching about 
the region of the testicle. The veins could be eusily 
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emptied of blood, but speedily refilled, even when the 
ordinary plan of prossure against the external inguinal 
orifice, and upon the upper edge of the pubis was effected. 
Mr. Holt, therefore, finding that when the scrotum was 
pinched between the fingers, and the parts pressed up- 
wards against the abdominal walls all enlargement ceased, 
suggested the propriety of devising an appliance which 
should permanently effect the same purpose. This con- 
sisted of a padded leathern pelvie band, having a emall 
stecl plate just above the pubis. From the lower mangin 
of this two small stecl arms, terminating in a flat button, 
shaped like the ends of the fingers, deecended. These 
levers were softly padded, and acted upon by a screw, 
which regulated their pinching pressure. After this had 
been adopted for some little time the use of an ordinary 
varicocele-truss became possible, and the case progressed 
in the usual manner towards recovery. 

Another method for supporting varicocele, and, indeed, 
all scrotal enlargements, is that of a suspensory bandage, 
which simply consists of a bug formed of silk net, and 


held in position by two narrow elastic bands, passing — 


around the thigh, whilst a third, fastened to a button on 
the front of the shirt, sustains the weight of the serotum, 
This arrangement is very simple, and it is equally 
applicable to the patient whether sitting, riding, or 
walking. 

Tn very large scrotal hernie it is often necessary to 
adopt  suspender in preference to a truss. This is then 
made of a strong jean, with a lacing arrangement for 
producing compression, and gaining support from web- 
bing braces passing over each shoulder. 

Infants suffer also from ordinary inguinal ruptare, Tts 
presence ix shown by a slight swelling in the groin when 
the child cries. An exceedingly light truss, made after 
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of those already recommended, suffices for the 


occurs in the hollow of the thigh. It is most 
only observed in women, The relative liability of 
and females to femoral rupture may be gathered 
m the following data given by Mr. Lawrence, Out of 
patients examined at the Truss Society in 28 years, 
‘males had single femoral and 169 double femoral 
tare, whilst there were 5511 females with single and 
8 females with double femoral rupture; making the 
ital number of males suffering from this malady 868, and 
of females 7119. 

_ Owing to the course of the protruded intestine passing 
beneath, and then in front of, the tense ligament known as 
Poupart’s, in reducing this form of rapture pressure must 
first be exercised downwards, and subsequently upwards 

‘towards the femoral ring. 

A femoral rupture may vary in size from a hazel-nut to 
@ well-sized pear. Dr. Hull states that he has seen a 
rupture ofthis kind as large asa child’s head. In femoral 
hernia there is considerable danger of strangulation. 

_ ‘The truss which is needed to restrain this kind of rupture 

is distinguished by a peculiar shaped pad. This is so 

formed as to exercise pressure just below Poupart’s 

ligament when the patient flexes the thigh upon the body, 
in walking or sitting. 

‘Three forms of truss are chiefly used for the treatment 
of femoral rupture. 

All possess the ordinary steel-spring pelvic belt. 

Tn the first (Fig, 169), the spring is curved downwards 

0 as to rest above the femoral region, and is fitted there 
with a pad of the character just described. 

The second is furnished with an inflated indic-rubber 

ww 
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pad. his arrangement answers admirably for old- 
standing cases. It proves effective, indeed, when the 
paticnt is cven racked with cough or undergoes severe 
muscular exertion. 


Fro. 169. 


The third has a self-adjusting pad, attached to the 
spring by a steel slide. his variety of truss is useful 
when the patient takes horse exercise. 

In applying the truss in cases of femoral hernia the 
patient should place herself in a semi-reclining posture, as 
when seated in an easy-chair. The thigh, moreover, on 
the affected side should be moved inwards towards the 
opposite side, so a8 more fully to relax the tense tissues. 
The truss should then be passed around the pelvis and the 
pad allowed to rest upon the abdomen, so as to be in 
readiness to be placed over the hernial ring when the 
bowel has been restored to the abdomen. The rupture 
having been reduced, the pad is placed over the orifice of 
protrusion, namely, the centre of the upper margin of the 
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“Next the straps shown in Fig. 169 must be 

d, the one across the abdomen, and the other 
dthe thigh. The patient, then standing erect, may 

te the adjustment of the straps according to her 
‘of comfort. 

Ti this plan be not pursued, great difficulty may be 
enced in fitting the truss effectively. Not unfre- 
tly a cause of imperfect adjustment of the truss is the 

reduction of the rupture. This is apt to occur 
i patients who have not acquired facility in returning 
prolapsed bowel and fixing the instrament. 

Tt is fortunate that femoral hernia is rare in children, 
for it is difficult to obtain from nurses the care necessary 
for its mechanical treatment, 

Femoral rupture is occasionally double, and it may oceur 
with other forms of hernia. 

T recently saw a young lady who had a femoral rupture 
on the right side sud an inguinal rupture on the left, 
There were also two ventral protrusions and a strong 
tendency to umbilical. In this case an elastic belt kept 
the ventral and umbilical ruptures in check, while a double 
‘truss, haying an inguinal pad at one end and a femoral 
pad at the other, kept the two other ruptures under 
control. 

A femoral truss requires more care in construction than 
any other form. It must be shorter in the neck, owing to 
the position of the rupture, and it is necessary to give an 
oblique and upward direction to the “set” of the spring. 

cc. Umbilical or Navel Rupture—Of all ruptures the 
umbilical is the simplest to control, Several ingenious 
contrivances have been devised for its treatment, especially 
by French mechanicians. This variety of rupture appears, 
indeed, to be more common among our neighbours across 
the Straits than among ourselves. 
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‘The simplest apparatus used is a broad clastic bandage, 
formed so as to sustain the whole weight of the abdominal 
viscera, and carrying a pad which rests against the um- 
bilical orifice and localises the force there (Fig. 170). 


Fre, 170, 


| 


The success of this arrangement depends chiefly upon 
the construction of thepad. Too commonly it is conceived 
that an umbilical rupture protrudes through a simple 
circular orifice, and that all that is needed to check it 
effectually is to fill up this orifice in the same manner as 
a cork fills the mouth of a bottle. This is a most mis- 
chievous error, For as the edges of the umbilical ring 
are capable of dilatation, to occupy the orifice with a hard 
substance is to exaggerate the very evil which primarily 
led to the protrusion of the bowel. In construeting a pad 
for this variety of rupture it should be made of a size 
somewhat larger than the umbilical ring, and slightly 
convex on the ventral surface. Thus formed, a pad rests 
easily upon the abdomen, and it will not bury itself in the 
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interposing an obstacle to the closure of the abnormal 

», while preventing the exit of the bowel. The 
substance of which to constract the pad is flannel, 
should have aboye it a thin layer of sand, the whole 

g covered with chamois leather ; or an india-rabber 
d filled with air may be adopted. This from its resilience 


offers less chance of dilating the orifice than any other, 
Sometimes the force with which an umbilical rupture 
protrudes is so great that no elastic bandage can hold it in 
sheck, unless the resilience is increased to an injurious 
extent. Under these circumstances the following truss 
will usually be found successful. An oval, padded metal 
plate is adapted above the umbilical aperture, and kept in 
| position by two metal springs, which are attached by hinges 
to a spinal pad (Fig. 171). 

Tn a recent severe case, put under my care by Dr. 
Pollock, this form of truss proved eminently successful 
after the unavailing trial of a large number of contrivances. 

‘This truss also is found to be exceedingly serviceable in 
counteracting weakness of the linca alba and a tendency 
to rupture in its course. 

T lately saw in Vienna a form of umbilical truss in which 
the pad was contrived to move slightly outward when the 
patient coughed. In England a helical spring has oc- 
easionally been fixed to the pad for a similar purpose. 

Occasionally a leathern belt carrying an oval pad of the 
same material, and furnished with clastic fastenings, is 
found serviceable. This form of truss is very advantageous 
for use during the night if the patient is affected with 
severe cough, which may render it inadvisable to discon- 
tinue at any time the use of a truss. 

Generally, umbilical ruptures are readily reduced, but 
sometimes the protruded intestine cannot be returned into 
the abdomen. ‘This truss which is adapted for irreducible 





858 DEDILITIES. 


umbilical rupture is constructed as follows:—A hollow 
padded plate is fitted accurately to the tumour, and 
retained in position by two hinged springs, attached tos 
spinal pad. To prevent downward displacement of the 
truss, straps are attached to the upper part of the pad, 
carried over the shoulders like braces, and affixed to the 
spinal pad. 

Infancy is the period when umbilical rapture is most 
common, This arises from the imperfectly or insecurely 
closed state of the navel at this period of life. An elustie 
bandage, about three inches deep, and carrying an air-pad, 


Fro. 171. 


is the truss best adapted for an infant. This bandage 
should be laced at the back, so as to admit of enlargement 
as the child grows. Care must be taken that the pad is 
not too conical, else it would enter the umbilical ring and 
dilate it still more; or too flat, lest the intestine should 
occupy the aperture, although not passing beyond, thus 
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i its closure. In severe cases of infantile um- 
rupture a lightly-constracted steel truss, after the 
wn of that previously described (Mig. 171), may be 


‘Out of the immense number of cases of umbilical rup- 
in infants which I have had under care, I do not 
ren epee which has permanently resisted treatment, 

Asa general rule, adult umbilical rupture is rare, except 

imong those individuals to whom Mr. Banting addressed 

world-renowned precepts. Out of 83,854 cases of rup- 

ture noted in Mr, Lawrence’s statistics, only 644 males 

and 2775 females were affected with the umbilical form 

simply, bat 2289 males and 1401 females suffered from 
this variety of rupture in conjunction with other kinds. 

p. Ventral Rupture—When the intestine makes a way 
through the abdominal walls in any part except at the 
groin, the navel, cr in the femoral region, it is termed a 
ventral rupture. 

‘This form of rupture is not difficult to manage. It is 
usually controlled readily by an elastic belt with a firm pad 
above the protrusion. 

Ashort time agoa patient was sent to me by Mr. Paget, 
affected with ventral rupture, and who suffered from a 
remarkable weakness and flaccidity of the abdominal walls, 
‘There were several ventral protrusions, and on attempting 
to support these the walls yielded elsewhere. He had 
also two large scrotal herniw, The oldest-standing scrotal 
rupture admitted solely of being supported by a suspender. 
‘The other scrotal rupture was controlled by a steel truss. 
‘The ventral herniw were held in check by a carefully ad- 
apted elastic bandage, with suitable pads. The patient 
was subsequently ensbled to take daily walking cxercise 
with comparative comfort. 

Weakness of the linea alba has already been refereed to, 
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Rupture along this line is to be dealt with as any other — 
form of ventral hernia. When the aperture of protrasion 
is verticul—in fact, a slit, as it were—as sometimes hap- 
pens, a double longitudinal pad is required, which must 
be inserted within an elustic belt capable of supporting 
the whole abdominal walls, 

Occasionally, the separation of the parictes is so great 
that a hernial protrusion of considerable size is produced 
perfectly incapable of being retained in natural position by 
any belt or simple pad. I had recently a case of this 
kind placed under my care by Dr. Protheroe Smith, which 
had previously defied all efforts at controlling it within 
ordinary limits. So large was the ventral aperture that 
all trace of the umbilical opening was perfectly lost, and 
the intestine could only, with the greatest difficulty, be 
prevented from protruding, even when firmly pressed by 
both hands and the lady placed in a recumbent posture. 
The plan which at last succeeded was novel and original. 
Tt consisted of two steel springs, to the anterior extremities 
of which were hinged two vertical plates corresponding 
in position with the lateral margins of the linea alba. 
These springs terminated at the back in a softly-padded 
sacro-lumbar plate. The ingenuity of the invention 
depended, however, upon the manner in which the front 
vertical plates were made to bring together the margins of 
the abdominal parietes and close up the orifice. This was 
effected by having two braces of steel which, being placed 
across the plates, acted like the bar of an ordinary shutter 
and prevented their opening until the braces were removed. 
The two padded plates acted, in fact, like flood gates in 
pressing the muscles together, whilst the bars across pre- 
vented the hernia from forcing them open. The whole 
appliance was rendered perfect by a strongly-constructed 
pair of stays accurately fitted over the mechanism. 
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was the most severe case I had ever seen, and it was 
uerable only by the means just mentioned. 
e. Vaginal Rupture—This form of rupture is best re- 
trained by an instrament thus constructed. A steel 
ng similar to the ordinary truss-spring, passes around 
pelvis. From the centre of this spring behind, a 


wrved steel band descends, carrying at its free extremity 
‘@ conical pad, supported on a spiral coil, The pad is 
arranged ¢o that it can be applied directly upon the seat 
of rupture, 

¥. Rectal and Perineal Rupture may be controlled by a 
truse constructed in the same manner as the yaginal truss, 
the posterior curved stecl plate being modified to snit the 
requirements of the case, and the spiral coil being omitted 
for the perinscum. 

e. Pudendal Rupture—The hollow cylindrical pessary, 
ora common female bandage, is required in this form of 
‘rupture, 

8. Obturator Rupture may be restrained by means of a 
graduated compress and inguinal bandage, or, which is 
best, by an ordinary inguinal truss, of which the neck has 
been lengthened downwards, so that the pad may rest 
below the transverse branch of the pubic bone. 

1. Isehiatic Rupture is held in check by a simple spring 
truss adapted to the case. 

I have now briefly discussed the several varieties of 
‘mechanical appliances used in the treatment of rupture, 
both in adults and infants. 

Few subjects have a greater social importance. The 
successful treatment of rupture closely affects the well- 
being of a large number of the labouring population. The 
ruptured operative, unrelieved, is constantly exposed to 
danger of life, and he is too often, and that needlessh 
burden to the public, The charitable gift of t 
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our great hospitals demands greater care than, as a rule, it 
receives. An ill-ndapted truss is a source of misery to the 
wearer, and it gives little security. It is not sufficient to 
give the patient an order to obtain a truss and pass the 
ease over without further observation. ‘The fitness of the 
truss for its purpose, and its just adaptation to the indi- 
vidual case, can ouly be determined aftera more prolonged 
investigation than that usually given to the subject. 

8. Pendulous Abdomen,—Among debilities of the trank, 
that relaxed and flaccid condition of the abdominal parietes 
known as pendulous stomach or abdomen must be in- 
cluded. This troublesome condition most commonly 
occurs in women of a phlegmatic habit of body, who have 
borne several children in rapid succession, The distension 
of the walls of the abdomen in successive pregnancies has 
resulted in their permanent dilatation. The integuments 
become loose and flaccid, and fall down upon the pubes 
or the upper portion of the thighs, 

Not unfrequently also in obese persons the abdomen 
becomes so loaded with fat as to project inordinately, and, 
from the diminution of the resistance of its walls and 
degradation of muscular structures, it forms an unwieldy 
unstable tumour. 

Both conditions of the abdomen give rise to much 
discomfort, but they admit of great relief from mechanical 
means, 

‘The most approved artificial support for slight cases of 
pendulous abdomen is a broad belt formed of elastic 
material, The finely-reticulated tissue of indin-rubber 
enyeloped in silk is admirably adapted for this purpose, 
It affords uniform support, permits free movement, and is 
80 porous that it does not impede transpiration, 


More aggravated forms of pendulosity require # firmer 
support than that which is given by an elastic tissue. 
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cages are best dealt with by means of an abdominal 

tass of the following construction. ‘To a large oval metal 
te, well padded, two curved springs are attached, which 
around the hips and are buckled together behind, 
When the instrument is upplicd the pad is fixed upon the 


hypogastrium, and, acted upon and retained in position by 
‘the springs, it eupports the depending abdomen. 

‘his truss was originally designed by Dr. Hull. In his 
‘instrument the springs were attached to the pad by hinges, 
but no provision was made for adapting the truss to differ- 
ent degrees of distension of the abdomen. The French 
micchanicisns overcame in part this difficulty, and arranged 
the springs so that their length could be extended or 
‘diminished. Even this change, however, did not meet 
every requirement, and on the suggestion of Dr. Gream I 


Fio, 172. 


still further modified the truss. I placed within the pad 
a movable plate, acted upon by a key movement, By 
means of this plate and a ratchet adjustment the pressure 
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of the truss can be augmented or diminished to any extent. 
Thus constructed, this form of abdominal support is found 
to be not only most effective but singularly comfortable to 
the wearer. The patient can adjust it to his own require- 
meuts with the greatest facility, The apparatus, moreover, 
has another important application, which will presently be 
described. The preceding drawing (Fig. 172) shows the 
form and adaptation of this truss. 

Tn an abdomen pendulous from obesity an clastic 
bandage or the truss just described may be made use of, 
according to the necessity of the case, But a special belt, 
devised by the late Dr. Lever, is constructed for obese 
abdomens, and will be found most commonly useful. Tt 
is formed only in part of elastic material, is so shaped ms 
to support the lower portion of the abdomen, and is 
secured behind by buckles; or else looped bands passed 
through each other are brought obliquely in front and 
secured to buttons above the pubes, A belt of this con- 
struction has recently been advertised by a country me- 
chanician under the erroneous impression that it was 3 
novel invention. 

A modification of Dr. Lever's appliance is very largely 
adopted in London practice. It consists of an ordinary 
elastic belt, but at the lower surface a strong imelastic 
band is affixed, which, being controlled by buckles on each 
side of the hips, uplifts the abdominal parictes in a diree- 
tion antagonistic to their bearing downwards. It is an 
excellent bandage for pendulous abdomen, or for use during 
pregnancy. 

4. Prolapse of the Womb—Formerly the almost sole 
method of treating prolapse of the womb mechanically 
was by the introduction within the vagina of a pessary. 
This instrument is still largely used. The commoner 
forms are globular or pyriform in shape, perforated in the — 

| 


| 


J 
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and made of boxwood. It is objected by many 

ties against these pessaries that they aggravate the 
they are intended to alleviate. They dilate still 

the vagina which is already abnormally dilated. 
W ate, moreover, a source of much irritation and dis- 
ort. ‘This may be true in respect to prolapse in an 
stage. But in some of the older forms of the malady, 
non among the labouring classes, the old boxwood 

is found most useful. It is cleanly, easily adapted, 
inexpensive, 

A useful form of pessary, constructed either of box wood, 

gutta-percha, or indin-rubber, is disc-shaped, This is 
much Jess bulky and heavy than the globular or pyriform 
‘possary, is loss liable to give rise to evil consequences, but 
"itis not so easily adjusted, ‘This form of pessary, indeed, 
‘requires to be introduced by a medical man, while the 
globular and pyriform pessaries can be placed in position 

__ by the patient. 

Avery ingenious form of pessary was shown to me a 
short time ago by Mr. Spencer Wells. It was a light 
metal frame, with two lateral wings. The wings could be 
brought together by pressure, but on the constraining force 
being removed they opened wide apart. On this instru- 
ment being introduced closed into the vagina, and left 
there, the wings spread out, remained fixed, and received 
uupou their upper surface the prolapsed womb. It is a 
valuable improvement upon Zwanke’s pessary. 

Sponge and air-pessarics are also constracted for cases 
which are not excessive. The air-pessary is an india- 
rubber pyriform bag, to which is attached a slight flexible 
tube, with stop-cock. The bag is introduced undistended, 
the air is forced in by means of a piston attached to the 
flexible tube, and when a sufficient degree of inflation is 
secured the stop-cock is turned, and the piston removed. 
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This is an excellent and most convenient form of 


sary. 

Several modifications of the air-pessary have been 
devised. Thus, it has been made dise-shaped. Again, 
Mr. Salmon nttaches a globular air-pessary to an external 
pad. Several years ago I constructed an air-pessary in 
which the distension arising from inflation was aided by a 
simple mechanical contrivance by means of which the 
grenter transverse diameter of the pessary, when in posi- 
tion, was effectually secured. Its peculiarity consisted im 
its being capable of introduction in a cylindrical form, 
and then hy simply turning a little button made to extend 
itself transversely until it assumed a globular shape. 

But none of the instruments described equal in value 
the stem-pessary. This is supported by a perineal band, 
attached to a pelvic belt. The stem terminates in a small 
euplike receptacle which receives the cervix uteri. ‘The 
best form of this pessary is hollow, and constrneted of 
gutta-percha or india.rnbber. It affords more trustworthy 
support than the other forms of pessary described, does 
not dilate the walls of the vagina, and gives rise to little 
irritation. 

The tendency of modern practice has been to do away 
with internal support in the treatment of prolapse of the 
nterus. It has been found ina great proportion of cases: 
that the benefits to be derived from mechanical aid might 
he gained from external support merely. 1 am now 
chiefly called upon to treat prolapse of the womb without 
a vaginal pessary, Vor this purpose the abdominal truss 
described at p. 363 is invaluable. Dr. Gream has desig- 
nated it an “ uterine truss” from its excellent effect upon 
that organ. In severe cases a perinmal band with pudendal 
pad is added. 

Bat we are indebted to Dr. Banning, of New York, for 
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tl most scientific apparatus ever yet adopted in the 
tment of uterine displacements. He says, finding it 
“sémitted in the professional circles of America, that 
‘medicine alone, unaided by physical force, was inadequate 
to fulfil the requirements of malposition of the uterus, 
especially those of ante- and retro-version, that he has care- 
‘filly proceeded to investigate the mechanical principles by 
which alone the organ could be perfectly supported. 
He dismissed the idea that uterine obliquities were due 


“to physical canses originating within and confined to the 


internal pelvic tissues; holding that the pelvic contents 
were only the objective point, and that the abnormal state, 
both primarily and proximately, is caused by a relaxation 
of the abdominal and dorsal muscles and ligaments, and 
consequent undue gravitation, not ouly of the abdominal 
eontents upon the pelvic organs, but also of the whole trunk 
which had fallen forward on its spinal axis, and thus tilted 
the pelvis and its contents in a downward and forward 
dircetion.* In papera rend before the Academy of 
Sciences at New York, he gives two illustrations,—one 
representing the body in its naturally crect form, the other 
showing the abdominal changes which occur on the lumbar 
muscles becoming weakened, and the body allowed to 
assume a drooping posture. 

Tn truth he declared the larger number of uterine dis- 
placements to be due to the weight of the trunk, and that 
the ameliorative treatment depended upon the remoyal of 
this superincumbent weight by restoring the body to its 
normal bearings, 

‘To nccomplish this he devised an apparatus which should, 
by pressing the dorso-lumbar vertebra forwards into the 
vertical axis of the body, cause the head and shoulders to 

© Peper on Ulerine Displacements, New York Academy of Medicine, 
1868, by B. P. Banning, M.D. 
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become an elevating agent, thus rendering tense the 
abdominal muscles, and contracting the inferior portion of 
the abdominal cavity. By doing this he also depressed 
the symphysis pubis bringing it backwards, and thus 
restoring the normal sacro-pelvic obliquity, and compelling 
the pubes and lower abdominal muscles to receive the 
principal abdominal weight, leaving the uterine ligaments 
free to resume their natural tension. 

‘The invention consists of—first, an abdominal pad with 
its supporting surface looking upwards; second, a steel 
spring passing along the spine, and holding two little pads 
reating agaiust the transverse processes of the second 
lumbar vertebra and pushing forwards; and thirdly, of a 
atcel spring passing beneath the axilla, and throwing back- 
wards the head and shoulders. He also, for severe cases 
of retroversion, added an “uterine balance,” which was 
simply a form of a curved and elongated pessary fixed to 
the abdominal plate, and taking its bearing behind the 
uterus, thus restoring it to its axis by supporting the 
cul-de-sac without infringing on the uterus, An elliptical 
guard just external to the vulva prevented undue or 
accelerated pressure of the “ balance.’*? 

For anteversion the balance is made straight so as to 
pass in front of the uterus, and thus clevate the anterior 
cul-de-sac. This form of balance is also attached to a 
little steel spring descending from the pubic or abdominal 
plate. 

The following drawing shows the main features of Dr. 
Banning’s invention, which can be worn with the utmost 
comfort, and is only a few ounces in weight, 

This form of apparatus has been recently introduced 
into English practice, and appears to be of great comfort 
to the wearers of it. 





RETROPLEXION OF THE UTERUS. 


Fr, 173, 


One of the most ingenious contrivances with which Tam 
acquainted for the treatment of retroflexion of the uterus 
is Dr. Protheroe Smith’s elastic pessary. For simplicity of 
construction and efficiency of mechanical action it cannot 
besurpassed. The leading feature of the instrument is the 
resiliency of the supporting surface, and so perfectly is 
this devised that every movement of the sustained uterus 
can readily take place without producing any displace- 
meut of the mechanism. By its elasticity it gradually 
but persistently replaces the uterus in its natural position, 
and thus eventually restores this organ to its normal 
state by enabling it to reassume its customary tonicity. 

‘The accompanying diagrams (Fig. 174) explain its form 
and action. 

No. 1 is a view from before backwards; No. 2 is a 
lateral view, In both, a represents the superior or ante- 

tM 
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rior loop; 8, the posterior or inferior Joop; auil ¢, their” 
point of junction. 
Pic. 174. 


No, 1. Nod 


Vig. 175 shows the instrument in sifv. The uterus 


having been replaced in its normal position by means of 


io. 175. 


the nterine sound, the two loops of the pessary are pressed 
together and so introduced, the cervix uteri reposing on 
the anterior loop and the large annular posterior loop 
resting against the rectum. ‘The elasticity at their point 
of junction tends to separate the superior ends of these 
loops, and thus suffers the organ to be retained by # 
gentle pressure, The elasticity is obtained by making — 
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he instrament of gutta percha only, withont a wire 
“ere; this prevents a paticnt from ever getting injured 
fee the accident of the wire piercing its gutta-percha 
Weth. Tt will be readily understood that in whatever 
Pelion the body may be placed this pessary secures 
i intended object, whilst, as all the natural functions 
fu be performed without its removal, it offers great 
Mrmtages over the ordinary globular and other forms 
Opessary. 

9. Prolapse of the Rectum.—In slight cases of prolapse 

Wthe straight gut, when mechanical aid is needed, an old 
Gshioned T-bundage with a conical or hemispherical anal 
fei of ivory or gutta percha is commonly adopted. The 
wil of this arrangement is that the pad tends to bury 
fiself within and dilate the anus—weakening still further, 
instead of fortifying, the action of the already too debili- 
tated sphincter. To obviate this difficulty, I have con- 
structed the following instrament:—From the centre of 
the posterior part of a well-padded pelvic belt descend 
two curved flat metal springs. One of these springs 
terminates in a disc of snfficient diameter to rest around 
the margin of the anus, The upper surface of the disc is 
occupied by a slightly convex india-rubber air-pad. The 
other spring gives attachment to straps which pass under 
the perinwum, and are fixed to little studs in front of the 
waist-belt; by this arrangement, the pressure of the pad 
can be easily regulated. When the instrament is in 
position the disc forms as it were a substitute for the 
sphincter; and, while the pad affords the necessary re- 
sistance to protrusion of the bowel, it effectually obviates 
any tendency to dilatation of the anus. 
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T1L.—Dencrencies. 


There are but few deficiencies of the trank which come 
within the scope of the orthopractic mechanician. The 
chief of these are: 


1. Crner Srine. 
2. Derictexcy or Aspominat Watts, 
3. Derictency or Sterxum, 


1, Cleft spine (spina bifida, hydrorachitis) is « congenital 
affection, The spinal processes and laminw of some of 
the vertebrw are deficient from arrest of development 
during fetal life, The membranes of the cord being 
unsupported bulge outwards, an excessive amount of fiuid 
is secreted, and a fluctuating tumour is formed over the 
defective bones. The plan most frequently adopted im 
treating this malady is to apply moderate support. This 
is best effected by a leather or gutta-percha truss carefully 
moulded to the tumour and secured in position by broad 
bands. 

2. Deficiency of Abdominal Walls.—A few years ago 
Mr, Henry Smith placed under my care a patient of his in 
King’s College Hospital, who suffered from an entire 
absence of the anterior and lower portion of the abdominal 
walls. Through the aperture the bladder had protraded, 
whilst the ureters and urethra were exposed, and exuded 
urinary fluid. In addition the unfortunate patient 
Inboured under double inguinal hernia, due, undoubtedly, 
to thinning of the muscular walls of the abdomen, 

For this case I constructed a shield so arranged as to 
retain the hernia protrusions, and at the same time cover 
and protect the tender and sensitive bladder, A receptacle 
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‘appended for the urine. By this arrangement 
against hernial strangulation, defence from ex- 
irritation, and cleanliness, were obtained, and the 
experienced great comfort. 
bave recently seen a case in which, not only was the 
protruded through the abdominal parietes, but 
existed immediately beneath this organ a partially 
d glans penis, terminating inferiorly in a rudi- 
vulva and scrotum, In fact, the case presented 
pseudo-hermaphroditic features which are frequently 
d associated with cases of external bladder. The 
e flowed in considerable abundance, thus rendering 
e surface in contact with it painful and excoriated, and 
lucing great misery to the patient. By covering the 
with a silver shield, furnished with a proper re- 
é for the fluid, all the most troublesome conditions 
f the case were considerably alleviated, and the patient 
_ Snabled to lead a life of comparative comfort, 
__ &, Deficiency of Sternum.—This form of arrested deve- 
pment is so rare that, had not an example a short time 
‘ago attracted much attention among the profession in 
town, it might have been passed without notice, In the 
" ease referred to an altogether exceptional opportunity was 
afforded to study the action of the heart. It occurred to 
"me, on seeing this case, that some mechanical protection 
of the thoracic viscera might be needed in lieu of the 
| sternum in similar cases. It would not be difficult to con- 
struct a padded metal shield—an artificial sternum—and 
Vtinch it to the thorax by a light cylindrical steel spring. 
| 





CHAPTER IV, 
THE LOWER EXTREMITIES. 


1.—Deronsivies. 


Uspen the head of “Deformities of the Lower Ex- 
tremities’” are included— 


5 
« ConTRactED mrp, 


. Coxrnactnn KNEE. 

. Bowen xeas. 

. Civn-roor. 

. Deronmaties oF THR TORS. 


Contracted Hip—This deformity offers more difficulty 
in its mechanical treatment than any other within the 
range of orthopractie art, This is largely due to the grave 
conditions which almost invariably accompany its produc- 
tion. Amongst the most serious of these is that form of 
disease known as morbus coxarius, which may be briefly 
described as an inflammatory affection of the joint, either 
simply limited to the synovial membrane and muscular 
substances entering into the composition of the articula- 
tion, ar involving ulceration and absorption of the carti- 
lages covering the head of the hip-bone and lining cayity 
of the cup (acetabulum) in which it moves, finally ending 
in caries of the osseous structures themselves. When this 
malady occurs in childhood, its consequences are of a most 
distressing character, owing to the almost incessant pain 
and constitutional excitation caused by its presenee, 





HAY DISEASE. 375 


progress of the resulting deformity in the cases 

n is generally as follows :—Pirst, the patient is 

ed to stumble or fall with unusual frequency, aud 

complains of pain about the region of the knee, which 

to an erroneous supposition that this articulation ix 

part affected; next, a little stiffness arises in the hip- 

with slight flattening of the gluteal muscles of the 

side, accompanied by pain of the hip-joint when 

ucted or suddenly moved ; lastly, and most important 

ofall, spasmodic retraction of the muscles with consequent 

e of the head of the femur against the acetabulum ; 

nee flexion of the thigh and abdaction of the limb is 

‘iesumed a9 @ posture of comparative ease, and the distor- 

tion known as hip-contraction is speedily created, often 
‘associated with suppuration and abscess. 

Spastic muscular contraction is indisputably the princi- 
pal cause of pain in all hip-joint affections from the 
Yiolent pressure which it engenders between the articu- 
Tating surfaces. It is this feature which gives to mecha- 

_ hical treatment so important « character in its relation to 
these cases. 

‘The object, therefore, which is common to all well- 
devised appliances is that of promoting @ slight separation 
between the head of the femur, and the cotyloid cavity in 
which it rests. It is also imperative that the spastic action 

of the muscles should be antagonised as far as possible by 

 wearying their retractibility, This is best accomplished 

__ by the persistent traction of vulcanized india-rubber bands 
affixed to a suitable and well-fitted piece of mechanism. 

So successful is this principle in its result that the 
surgical schools of America and England have long mutu- 
ally contested the claim of originality as to its introduction 
‘into practice, 

In adults, tenderness about the region of the hip-joint, 
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with pain on the inner side of the knee, are generally the 
first symptoms. These are followed by loss of rotundity 
of the nates of the affected side, and apparent 
of the limb,—said to be brought about by the head of the 
thigh-bone being partially pressed out of its socket by the 
formation of an unusual secretion of synovia,* and which 
leads to eversion, abduction, and flexion of the thigh upon 
the pelvis. Muscular spasm, with o greatly increased 
amount of pain, ensues, and the limb almost suddenly 
shortens from the powerful muscles of the thigh drawing 
the trochanter upwards, and predisposing the patient to 
flex the thigh at the pelvis, and thus diminish their 
tension. Suppuration and abscess follow in due course. 

Thave sought to describe in as few words as possible 
the features presented by average cases of hip-joint disease, 
as otherwise it could not be practicable for me to explain 
how some of the more modern appliances act in preventing 
or overcoming the customary deformity. It is a peculiar 
feature that, in all cases of hip-disease when in their acute 
stage, a diminution of pain may be produced by gentle 
traction applied in such a direction as shall tend to separate 
the head of the hip-bone from the socket in which it 
naturally lies ; and if this tension is maintained for some 
time, that muscular spasm which is an exciting cause of 
pain by bringing the osseous surfaces of the articulation 
into violent pressure becomes eventually exhausted. This, 
therefore, becomes the true method of administering 
mechanical relief, and the apparatus which best fulfils these 
conditions is the one likely to find most favour. 

‘The principle may be stated as follows :— That when 
disease about a joint renders the movements of that joint 


* Dr. Hi. G. Davis, New York, M. Bonnet alsodemonstented that when 
the synovial membrane of « joint is forcibly injected the limb always 
assumes thixeondition, 
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the joint is always liable to be destroyed by unin- 
pressure effected through the contraction of the 
passing over it, which they do by preventing the 

Parte pressed upon from receiving nutrition.” 
The carlicst attempts made to act on this principle and 
rate the bony surfaces of the hip-joint by persistent 
¢ traction, were due in America to Dr. H. G. Davis, 
England to Mr. Barwell and myself. Both of the 
er gentlemen haye proposed very ingenious pieces 
mechanism for accomplishing the desired purpose, 
ese will be described as also one of my own inventions, 
thich has been found to answer most admirably in a large 

Aumber of instances. 

Dr, Davis’s splint (Pig. 176) is composed of four parts, 


Fro. 176, 


SSS) 
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namely, an upper or pelvic portion, a, a thigh rod curved to 
the shape of femur, n, a leg stom, c, and a perineal band, ». 
At the lower end of the leg stem a buckle is fixed. The 
two stems are joined together by a screw and nut, m 
Around the leg bands of adhesive plaster are placed in such 
a manner that their lower ends communicate with theankle 
buckle, At the upper part of the thigh a perineal band, 
made in such a manner as to be partially elastic, is secured 
to the pelvic part of the splint. Upon the screw-nut being 
turned, which will be seen in the centre of the splint x, 
extension takes place between the extremities of the splint ; 
for as the upper is firmly secured to the perineum, whilst 
the lower is secured to the plaster which enfolds the leg, 
separation of the head of the thigh-bone in a downward 
direction must ensue when the whole appliance is brought 
into action. The elastic force is, however, principally 
gained by an inner band of india rubber forming part of 
the perinwal band, and to the proper construction of which 
Dr. Davis assigns much importance, 

Mr. Barwell’s splint (ig, 177) is made on a precisely 
similar principle. It is formed as follows:—A flat piece 
of wood, a, extending from the pelvis to the heel, has fixed 
at its lower portion a metal rod holding a small pulley, n. 

At the upper part a pelvic band of reticulated zine, ¢, is 
attached, At the perinwum is a padded strap, », and 
around the ankle a soft band, x. These are connected 
together by a catgut cord, which, passing over rollers, is 
joined to a strong vulcanized india-rubber ring, ». The 
action of this splint when applied is to draw the head 
of the femur away from the acetabulum, which it accom- 
plishes in an ingenious manner. 

Both of these appliances need considerable care in their 
adjustment, but neither seem to me to make a provision 
for giving general rest and support to Yoo iy, the gluteal 
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tmuscles of which are invariably tender and painful in these 
eases. Neither do they admit of easy application, as in 


Pio. 177, 


the former it must be exceedingly painful to submit a 
morbidly sensitive Jimb to the plastering process, whilst 
in the latter no provision is made for preventing unnatural 
abduction of the limb or rotation of the splint. To supply 
these requirements the following appliance has been 
arranged by myself. 

It is in structure a combination of the leathern hip 
splint advocated by Sir B. Brodie, with Dr. Davis's me- 
tallic lever, but the simple manner in which it is made 





to contro! any rotative or abducting movement 
limb gives it a novel character. The apparatus 
seen, on reference to the drawing (Fig. 178), to 


thigh, and descending to below the knee, by 
means any disturbance of the hip from movement o 
contraction of that joint is prevented. To the e 
lateral surface of this splint a thin but strong steel 
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| the pelvis another pudded strap keeps the gutta 
firmly connected with the body. Above the ankle 
d band passes, to which a strong vulcanized india- 
ber cord is affixed and regulated by means of a buckle 
strap which, when in action, produces traction against 
muscles of the hip-joint, similar to the other splints 
described, and consequent separation of the articular 
mrfaces. By the leg rod being rectangularly curved 
‘under the foot, it serves as a rest for the whole limb when 
the patient is recumbent, and prevents any rotation of the 
Jeg. This is highly important in order to secure a good 
‘Tecovery, and is unprovided for cither in Davis's or Bar- 
vell’s splints. It also admits of the patient being readily 
moved without disturbing the position of the hip-joint. 

In proof of the practical excellence of this splint in 
the treatment of hip disease, I may mention that during 
last summer I had occasion to see a child of about six 
years of age at a distance of eighty miles from London, 
who was Inbouring under excruciating pain from inflam- 
matory action of the hip-joint. Owing to the impossibility 
of bringing the child to town, it became important to adopt 
such means as might be readily carried out at the patient's 
house, Yor this purpose I provided myself with a piece of 

gutta percha, a long strip of soft-tempered stecl in which 
a few holes had been drilled, a padded ankle-strap, a few 
copper rivets, and some webbing for straps. Thus fur- 
nished, the construction of an impromptu splint becomes 
very simple; and I mention the details as tending to 
show how speedily an effective appliance can be constructed 
ont of readily-obtained materials. 

The right hip being affected, the child was laid upon 
his sound or left side, and the gutta percha having been 
previously cut to the shape of the limb, and softened 
by hot water, was gently placed upon the hip and 
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carried six inches below the knee-joint. The leg was 
held in a natural posture, and pulled a little down- 
wards, whilst the gutta percha was setting. In a few 
minutes the splint was sufliciently shaped to be removed, 
when, having previously bent the steel rod to the required 
length, I made two holes in the gutta percha and secured 
it by rivets with a few taps of a hammer, and also fixed 
a buckle and strap to its curved end, A strap of elastic 
webbing was then sewn on to the splint to actas a perineal 
band, and thus, in the course of an hour, a perfect appa- 
ratus was at the disposal of the patient. On this applianes 
being adjusted it at once removed the acute pain under 
which the little patient had previously been labouring. 1 
ought to have added that the ankle band was furnished 
with an elastic strap, keeping up constant traction, from 
the tension of which the limb became gently drawn down= 
wards, and pressure at the hip-joint removed.* In pro- 
portion to the tightness of the elastic was the diminution 
of pain, 

Other modifications of these hip splints exist, One, 
devised by Dr. Andrews, of Chicago, is formed like an 
ordinary crutch, having its upper portion resting against 
the ischium, and the lower attached to the heel of a boot. 

Dr. H. Sayre and Dr. Taylor, of New York, have also 

© A fow days since T recived « letter from tho mother of this ehibl, 
tating that ho had never suffered the least pain since the #plint wae 
applied eight months ago, snd also that, although the splint bad not bees 
for one instant removed, the little patient never complained of ite irkecine 
ness, but, on the contrary, managed to move himself very freely abot 
the floor of the room, In this esso both pain and deformity were pry 
vented, first, by the separation of the hip-bone from the eap im whieh Te 
rests, and, secondly, from the exhaustion of muscular span by the 
constant traction of the vulcanized cord, Mr. Nunn has recently tried 
the sume form of splint with an adult patient in Middlesex Hospital, where 
contraction of the knee was superadies, and obtained the most satisiactons 

results. 
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Wavented excellent varicties of the same splint. In one 
and all the principle of elastic extension is the ruling idea. 
The mechanical treatment of these cases presents many 
difficulties, resulting, as a rule, from active and subacute 
taischicf in the socket of the thigh. Much circumspec- 
tion is required in attempting to ameliorate this condition 
and prevent contraction of the hip. 
1 now pass on to affections of the hip unaccompanied 
by disease of the joint. 
here is a variety of hip deformity of rare occurrence, 

and which, being usually observed in connection with 
anterior Inmbar curvature of the spine, is generally in 
@inded among spinal distortions. In those casos the hips 
become fixed from rigidity of the surrounding parts. The 
body cannot be held fully erect from spastic contraction 
of the flexor muscles of the thigh, and on attempting to 
fustain a perpendicular position, the pelvis appears to be 

filted forwards, as in anterior lumbar curvature. The me- 

¢hanical treatment of a case of this kind is simple extension, 

and Ihave devised a couch (Fig- 179) for its application. 


his is so arranged as to allow the arms and upper part 
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of the body to rest in a horizontal position, while the 
pelvis and lower extremities lie on an inclined plane, the 
angle of which is about 25°, A small crutch placed 
beneath each arm-pit fixes the shoulders, and a pair of 
pidded plates, acted upon by horizontal screws, secures 
the pelvis. On each ankle a padded band is fastened, to 
which leaden weights are fixed by cords running over 
pulleys at the end of the bed, ‘These, when the bunds are 
adapted, exercise traction upon the hip, and tend gradu- 
ally to bring the legs to their proper length and position. 
After this object has been secured, the same form of 
appliance as that figured at page 299 is to be adopted, for 
the purpose of retaining the thigh bones in position. 

‘The details of a case of this kind in which the deformity 
evidently was of congenital origin may prove of interest, 
both on account of the severity of the conditions and the 
advantage resulting from well-directed mechanical treat- 
ment, 

‘The patient is a young lady of twelye years of age, well 
developed, but rather short in stature. When she first 
began to walk the spine presented an anterior curvature 
embracing the whole lumbar region; there was a tilting 
downwards and forwards of the pelvis; semi-luxation of 
the hips in a backward and upward direction; displace- 
ment posteriorly of the trochanter axis, and prominence 
anteriorly of the chest and abdomen, These symptoms 
were constant in walking or standing, but upon the sitting 
position being assumed, « partial obliteration of the lumbar 
curve was induced. The walk was awkward and ungainly 
from the displaced position of the hip-joints. Owing to 
the tilted pelvis having tended to flex the hips, contraction 
of the psoas and iliscus muscles had become established. 
As these conditions increased with the growth of the child 

she was shown to an orthopedic surgeon, who siegested 
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the adoption of a simple spinal support having a pelvic 
band and two crutches, but unfortunately the pelvic part 
of the mechanism being imperfectly devised, it became, 
by exercising pressure above the trochanteric axis, a fertile 
source of increased deformity, owing to its thrusting the 
pelvis still further forwards and downwards, This instra- 
ment was worn for nearly three years, when the present 
arrangements were substituted. 

The child is now laid for six hours daily upon a prone 
couch, so constructed that the arm-pits rest upon axillary 
rods fixed to the couch, The pelvis is held laterally by 
two padded plates which grasp its anterior margins, whilst 
the abdomen is uplifted and the lumbar spine thrown 
backwards by a soft, thick pad; extension of the anterior 
femoral muscles and replacement of the tilted pelvis are 
gained by the traction of bags of sand fixed to cords and 
pulleys which communicate with a padded leather band 
passing around each leg, 

On the patient leaving this couch an appliance is imme- 
diately adjusted consisting of two lateral crutches springing 
from a deep pelvic band of peculiar constraction. This is 
so formed that it covers the whole of the glutens muscles 
and prevents any change of position between the pelvis 
and the lumbar vertebra, its principal resistance falling in 
n line parallel with the trochanter. Twa thick pads acen- 
rately fitted to the upper part of the trochanter major pre- 
vent upward or posterior displacement of the thigh hones. 
Hence the patient is enabled to stand and walk without 
the risk of increased deformity. 

This plan has been pursued for nearly two years, and 
the results are most gratifying, the patient having almost 
entirely lost her rolling gait, whilst the pelvis is nearly 
replaced in its natural position, The health of the chit 
has not suffered in the least, which is partly doe to Ye 


Ww | 
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recumbency being only made use of for a few hours 
daily. 

Whatever may be the proximate cause of contracted hip 
its resulting deformity is externally characterised by flexion 
of the thigh upon the trank and shortening of the leg. 
The foot does not touch the ground, and the patient can- 
not walk without crutches. Owing to the neck of the 
thigh bone being fixed at a considerable angle to the axis 
of the shaft, a difficulty is found in applying extending 
force. This difficulty is peculiarly felt if the disease has 
resulted in luxation of the head of the bone. In order to 
bring a sufficient amount of extending force to bear upon 
the flexed thigh, it is necessary to act by leverage, the 
falerum being invariably the pelvis, 


Fie, 180, 
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Where the muscles are sufficiently lax to admit of ready 
extension, the best plan for producing this is by means of 
a vulcanized india-rabber cord. This I first adopted for 
hip contraction in a case given me by Mr. Weedon Cooke 
at the Royal Free Hospital, and’as it permits free muscular 
motion while the limb is being extended, it may be used 
with advantage in slight cases. 

‘The instrument (Fig. 180) is composed of a lateral metal 
stem, extending from the arm-pit to the centre of the 
calf, and possessing free joints at the knee and hip. It is 
attached to the body by a padded pelvic band. At the centre 
of the stem, between the hip and knee joints, a padded 
metal band passes over the front of the thigh, while at the 
lower extremity there is a metallic trough, which receives 
the back of the calf, From the upper extremity of the 
middle (thigh) portion of the stem, a process projects 
backwards at right angles to the stem. This process is 
connected with the pelyic band by a powerful vulcanized 
india-rubber cord, the traction of which, converting the 
stem into aconstantly acting lever of the first onder, tends 
persistently to extend the thigh. 

‘This instrament was very successful in the ease to which 
it was applied. In a short period the thigh was completely 
extended. 

Another instrument (Fig. 181), adopted in cases free 
from lateral deviation of the shaft of the thigh, consists of 
a metallic stem, which extends from the armpit to the sole 
of the boot, and is jointed at the knee, ankle, and hip. 
The latter joint is furnished with a powerful spring, formed 
on the gun-lock principle, and therefore constantly drag- 
ging the thigh downwards. Powerful bands of vulcanized 
India rubber are even better than the gun-lock spring, as 
they can be readily replaced when injured. The limb is 
secured to the lateral stem by thigh and calf trougos, uc. 
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Fro. 181. 


former passing in front of, the latter belind the limb. 
‘There is also a pelvic band, which fastens the apparatus to 


the body. But it very frequently happens that the mus- 
cular contraction is so great as to require considerable 
force for ite extension. When this is so au appliance 
(Fig. 182) which meets every requirement in cases of 


severe hip contraction, successfully combating and coun- 
teracting each abnormal deviation, is adopted; this, how~ 
deserves n more cureful and detailed description. 

is composed of a pelvic band, bearing two lateral 
its, upon which the arms rest, and from which 

laced bands pass around the thorax. ‘Two gluteal 

plates are placed at the lower edge of this pelvic belts 
these being intended w prevent the pelvic band from 
horizontally rotated, or forced round oy Ye \aalls | 


being 





im the apparatus is extemded : since the contraction of 

© deformed limb induces a tendency to this displacement. 

: the Interal margin of the belt, and in apposition with 
deformity, a powerful metal stem is screwed on, which 
eontains two rack-and-pinion centres; one to extend the 
‘thigh, the other to force the femur outwards. Occasionally, 
‘a thind ratchet, which acts horizontally, is introduced; but 
_ this is rarely necessary, as the combined actions of ox- 
4 ‘tension and abduction, if carefully managed, will also 
rotate the limb, The stem is prolonged to the heel of the 
boot, rack-and-pinion axes being placed at the knee aud 
atikle, for the purpose of overcoming any contraction 


Fig. 182. 
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which may have taken place at those joints. The thigh 
and calf are held within the instrument in suitable 
troughs: the thigh trough being, as usnal, fixed in front 
of the limb, that for the calf, behind—thus they mutually 
counteract the flexion of the hip and knee, 

This instrument, when managed with care, will effec- 
tually overcome every mechanical complication which is 
met with in contraction, not only of the hip, but also of 
the knee and ankle, no matter how serere. Sometimes it 
is necessary to add a second rack-and-pinion joint at the 
knee, for the purpose of overcoming lateral displacement 
of the head of the tibia (on a principle which will be 
discussed when contracted knee is considered), and, in 
like manner, if varus exists, a modification of Scarpa’s 
shoe, 

There is another movement necessary when actual 
luxation of the head of the femur has taken place, 
namely, that produced by an elongating screw placed at 
the thigh part of the apparatus, the object being to 
extend the thigh on the trunk. All the advantages of- 
fered by the various orthopedic beds which are employed 
on the Continent may be obtained by this instrument, 
with the additional oue, that the patient is able to take 
some slight amount of exercise upon crutches. ‘This form 
of apparatus has received on the Continent various modi- 
fications, the most notable of which are those suggested 
by Fred. Martin,* Raspail,+ Lefort,t and Mathieu, the 
last of whom has devised an appliance for use during 
night, which surpasses in ingenuity anything yet con- 
structed. 

Fred. Martin adopts three flat lateral levers, two of 


__* Fred, Martin et Alf, Collmenn, * De In Coxnlgie,” Paris, 1865. 
i F. V. Raxpail, ‘Revue elementaire de Med. de Pharm. 1847. 
Fort, * Bullotin do Ia Sooiété do Chirurgie,’ 1866. 
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form the lower or leg portion of the instrument, 
one the upper or thigh part. These are joined to- 
atthe knee by an are of steel, the angle of which 

u be casily formed by tightening a small thumb-screw, 
‘The thigh lever is extended at its lower end beyond the 

knee centre, whilst its upper extremity is fixed by another 
arc of steel to a deep pelvic-band, and varies its angle also 
byathumb-screw. The thigh, leg and pelvis are held firmly 
by padded straps to the instrument. From the inferior end 
of the thigh lever, which is composed of two thin plates 
sliding over each other, a strong cord is attached which, 
when acted upon by a serew, produces extension between 
the leg and pelvis. his tends to overcome muscular 
contraction and favours the extension of the thigh from 
the pelvis, which is done by a screw moving in the arc of 
steel already mentioned. * 

Raspail’s instrament differs only from that used in 
England (Fig. 182), in the adoption of a ratchet axis to the 
gluteal plate, and a simple articulated leg lever with free 
joints attached to the sound leg to prevent horizontal 
displacement of the pelvic band. 

Lefort combines ordinary lateral extension with pressure 
against the ischium of the affected hip, which is obtained 
by means of « padded elastic crutch resting upon the 
perineum, and governed in its movement by a series of 
screws which in their actions resemble the natural move- 
ments of the limb in its restoration to normal position. 
‘This apparatus is very ingenious but more complicated than 
needful. Mathieu adds to the English plan a lateral thigh 
lever with eylindrical trough, which embraces two thirds 
of the opposite thigh, its object being to prevent horizontal 
solution of the instrument around the pelvis. This is a 
very useful addition to the value of the apparatus and has 
long been adopted in London. But the same ingenious 
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wechanist has invented an spparatus for keeping up ex- 
tension during night in the earlier stages of hip affections, 
which merits the highest praise on necount of its great 
simplicity and easy adaptability. It is also of much value 
as 8 retentive appliance to be used after the removal of 
hip distortion by the more powerful form of instrument 
alrcady mentioned, hence it is introduced in this por- 
tion of my work. The apparatus (Fig. 183) is composed 
of two leather troughs, A and B, strengtheaed by bands 
of thin steel. These fit the body accurately, A embracing 
the upper third of the healthy thigh, and B the lower two 
thirds of the affected one, At the upper and inner mar- 


gin of it is fixed a well padded arch of steel, whilst the 
lower and inner margin of B is similarly prepared. ‘The 
one rests against the ischium and perineum of the healthy 
side, the other upon the condyle of the femur of the 
diseased limb. A steel rod, C, gives attachment to these 
two troughs, having both an antero-posterior and a 
Isteral joint at the ischiatic axis: also a similar arrange- 
ment of joint at the femoral condyle. This permits both 
f abduction and extension. Yur he weet important 
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feature is that of vertical elongation, which takes place 
by means of a ratchet and screw shown in the diagram 
at C. 

This instrument can be most rapidly applied, it being 
only necessary to open the troughs in front, lay the limbs 
carefully within them, secure the buckles, and finally 
adjust the elongating screw. To avoid any possibility of 
abrasion, the limbs should be first covered with a flannel 
bandage from the pelvis to the knee. 

When in Wurtemburg, several years ago, I visited Dr. 
Heine’s establishment, at Cannstadt, for the purpose of 
inspecting the various mechanical contrivances which are 
used in Germany for the treatment of deformities. His 
couch for the treatment of contracted hip has attained 
much celebrity. Mr. Hugman, in his work on ‘ Diseases 
of the Hip-joint,’ has spoken very favorably of its use in 
severe cases, where other contrivances have been supposed 
to be inapplicable. But I believe that, in all cases, the 
apparatuses last figured answer better, ‘They are less 
irksome to the patient, and less injurious to the general 
health. Again, in Dr. Heino’s apparatus, vory little, if 
any, provision is made for those complications which are 
occasionally associated with contraction of the hip-joint— 
such as flexion of the knee to a right angle, lateral 
displacement of the head of the tibia, ke. I give a sketch 
of Dr, Heine’s couch (Fig. 184), in order that the several 
forms of apparatus may be contrasted. 

The well-known apparatus, called s “prone couch,” is 
sometimes used in simple oases of contraction of the hip- 
joint, as the weight of the limb facilitates clongation ; it is 
objectionable, however, on mechanical grounds, because 
the thigh and trank are constantly kept in a bent position, 
thus tending to foster contraction of the flexors, But this 
plan of treatment is of great utility if adopted for the 
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purpose of obtaining rest when the early symptoms of hip 
disease show themselves, although, under these cireum- 
stances, | consider the method proposed by Sir Benjamin 
Brodie to be infinitely superior. 

Fro. 184. 


This consists in carefully moulding a thick piece of 
leather to the pelvis and thigh, the leather being applied 
while wef and flexible, and allowed to dry and harden to 
the shape of the body. So perfect is the support thus: 
formed, that it even exercises a eoutrol over the invo- 
luntary muscular motion which is frequently observed in 
these cases, and which sometimes induces sudden moye- 
ment of, and disturbance in the joint. I have frequently 
applied these splints by the request of Sir B, Brodie, 
Sir W. Fergusson, Messrs. Paget, Quain, H. C. Johnson, 
Hilton, Erichsen, &c,, and invariably found that the limb 
was held in a state of perfect rest by means of them. 

From the facility with which gutta-percha can be 
moulded, it has almost entirely swyerseded leather and with 

the best results, Another suvstence ‘wa tes ek Ge 





SPLINTS FOR CONTRACTED HIP, 3895 


nsive use, which is a preparation of felt, introduced by 
. Hydes. The felt is first eut to the shape, then placed 
around the limb, and painted over with a substance like 
gum mastick, which is absorbed by the felt, and eventually 
hardening, fixes the splint, after an hour or two's applica- 
fion, to the exact shape of the part against which it is 
in contact. This is, however, a sticky and rather disagree- 
able process, and offera much difficulty when the surface 
has great irregularity. 

Both Hydes’ felt and gutta-percha become impervious 
unless punctured by minute holes for the paseage of 
perspiration, No substance can surpass gutta-percha in 
obtaining « correct mould when applied by an experionced. 

_ mechanist; but the reason why it is less frequently used 
than leather or felt, is the care needed for sccuring the 
duc amount of pliability. In using it the water should be 
almost boiling, and the best method of application is that 
of laying the gutta-percha upon a towel, and then placing 
the towel as well as the gutta-percha over the limb whilst 
moulding. By this plan, ull chance of accidental ad- 
hesion between the hand and the gutta-percha is avoided, 
whilst the latter readily separates from the skin of the 
patient when once thoroughly hard, Gutta~percha readily 
follows every superficial irregularity, whilst felt has to 
be cut and planned to enable it to do so. In slight 
cases, such as support for the hand or ankle, felt does 
very well, but for the hip, “ there is nothing like leather” 
or gutta-percha, 

The best adaptation of the principles laid down by 
Heine is to be found in a couch of the following con- 
struction (Fig. 183), It consists of a double inclined 
plane, and in order that the objection so constantly urged 
against this compound inclination—viz., that it produces 
great pressure upon the nates—may be avoided, the glutei 
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rest upon a padded plate, which can be raised by o per- 
pendicular screw, passing upwards from under the centre 


Fro. 185. 


of the couch. Two pads are fixed by long horizontal 
screws at cach side of the couch, their office being to grasp 
the sides of the pelvis laterally, and in this way afford 
fixed point of action for the extending mechanism. A 
strong padded band is placed over the thigh on the outer 
side of the limb affected and in connection with the plane, 
another passing around the leg. As the angles of the 
plane are varied, so the thigh becomes extended upon the 
trunk; and as the pelvis ean be raised at the same time, 
the joint may be readily restored to a normal position, 
There is also an extending metal stem, to promote length- 
ening of the limb, 

Various straps are fixed to the frame, with the intent 
that the pelvis may be secured firmly to it, the arm-pits 
being received by sliding and thickly padded metal 
orutches. 

Sometimes a contraction of the hip-joint is at once 

overcome by placing the yatient wnler edorionn, ead 
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then breaking away the adhesions round the joint by 
violence. I devised an apparatus for Mr. Brodhurst, 
which is intended to effect this end, and another 
for maintaining tolerahly constant exercise of the joint, 
after the completion of the previons operation. The 
former of these contrivances consists of an ordinary “easy 
chair,” to the seat of which a strong and well padded band 
is affixed, which, after passing over the pelvis, is fastenod 
to the opposite side. At the back of the chair, near its 
upper margin, a powerful pulley is secured, through which 
@ cord passes terminating in a padded thigh band. The 
aurgeon takes a position in front of the patient, and 
violently flexes the thigh by pulling the cord. Having placed 
the limb in a gutta-percha splint, and allowed it to rest for 
a few days, the next apparatus employed consists of a 
strong wooden scat with a pelvic strap. Another strap 
passes under the perineeura, which is secured to the lateral 
margin of the scat. A pulley is screwed into the cciling, 
through which a rope runs, ‘This rope is attached to the 
thigh by a band at one end, and it is held by the patient at 
the other. An uplifting of the thigh follows when this 
rope is pulled, and if the thigh band is also furnished with 
another rope, passing through a pulley fixed in the ground, 
alternate flexion and extension is readily set up, ulti- 
mately securing mobility in the joint. 

Bonnet suggests a somewhat similar apparatus, but he 
employs a handkerchief to hold the thigh, which, 1 know 
from experience, is insufficient fully to fulfil the object for 
which it is proposed. 

A badly contrived thongh strongly recommended in- 
strument occasionally employed for cases of contracted hip 
is constructed a3 follows (Fig. 186):—It consists of a 
pelvic band bearing two lateral uprights, one of which has 
a perpendicular spring at its lower border, which supports 





# bandage intended to embrace the knee. My reasons for 
thinking that this instrament is extremely ill-devised are, 
firstly, that the posterior stem must be constantly in the 
way whenever the paticnt attempts to sit down; secondly, 


that the lever which is applied for the purpose of extending 
the thigh would prove absolutely useless in cases of 
rectangular contraction, for it would be far more likely to 
turn the apparatus round upon the body, than to diminish 
the contraction; thirdly, that the lever can rarely, if ever, 
be kept in the mesial line of the thigh, where it un- 
doubtedly should be, in order that effective mechanical 
traction may be used. T would not have mentioned this 


instrament had I not found it very favorably mentioned in 


a well-known treatise on Orthoyedy. 
Bonnet invented a very genious ayyaratas tor seearing: 
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mn of the thigh, which will be best mentioned in this 
- place. ‘The form and application of the mechanism will 
be at once understood from the accompanying drawing 


(Fig. 187). 


Fig. 187. 


The patient being seated, the weight of the trunk 
suffices to fix the pelvis without extraneous aid. The axis 
around which the femur exeentes its movement of rotation, 
proceeds from the point of union of the superior two thirds 
with the inferior third ofthe leg. Thus arranged, it seems 
to Bonnet to represent traly the fictitious axis around 
which the inferior member, slightly flexed, executes its 
movements of rotation inwardly and outwardly. 

Another, though fortunately rare, form of contracted 
hip is that in which the trochanteric axes are semi-anchy- 
losed and only admit of but slight lateral abduction. In 
these cases the patient can sit and stand without difficulty, 
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but finds it impossible to extend the thighs. From a 
variety of reasons it is important that natural mobility 
should be restored to the hip-joint, and the best instru- 
ment for accomplishing this purpose is one here depleted 
which I invented for a lady placed under my care by Mr, 
Paget. 

It will be seen to consist of two lateral steel rods hinged 
together and furnished with padded plates, against which 
the knees rest when the mechanism is applied. A long 
screw placed in the centre of the instrument receives a 
metal nut upon which two hinged levers are affixed. On 
turning this screw the lateral rods are extended with con~ 
siderable foree, and as their extremities rest against the 
inner condyles of the femur gradual but certain extension 
of the thighs results. The apex of the apparatus rests just 
below the perineum whilst its extremities pass along the 
inner side of each thigh, and it can be readily worn daring 
walking, sitting, or standing. 


Fig, 188, 


2. Distortion of the Knee —Any affection of the knee 
articulation which leads to contrestion sf Yas Yiet, is 
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fraught with very serious and annoying conseqnences. If 

it occurs to the young, it almost invariably leads, by 
depressing the pelvis on the side of the affected limb, to 

spinal curvature, and, when it happens to the adult, 
natural progression is much interfered with, whilst the 
position assumed by the leg causes a feeling of its always 
being in the way. Contraction of the knee is due either 
to spastic action of the tlexors on the back of the thigh ; 
structural muscular shortening from the articulation 
having been long kept in a flexed position; or is the 
result of some morbid action affecting the joint iteelf. As 
the latter cause is by far the most frequent source of 
deformity, whilst by prompt attention any great degree of 
distortion may be readily prevented, 1 venture to enter 
at some length into its nature, and to deseribe the epecial 
system of mechanical treatment hitherto found to be the 
most efficacious and useful. 

Diseased Knee-joint—One of the most acute and 
painful affections met with in surgical practice is disease of 
the knee-joint, Owing to the important part that the 
facets of this articulation have to play in sustaining the 
weight of the human body, and the readiness with which 
by positional exposure to accident, it sustains injury 
from external causes, this joint more frequently becomes 
the scat of inflammatory action than any other. It is as- 
serted by Dr, H. G. Davies that the knee-jointis alfected* 
in 4 majority of seventy-five per cent. as compared with 
other articulations. There are also peculiar features in the 
physiological construction of the articulation which give 
it a certain proneness to diseased action. Amongst the 
most striking of these is the size and disposition of the 
synovial membrane, a tissue particularly liable to iuflam- 
mation when exposed either to cold or damp. The strac- 

© “Conservative Surgery,’ 1867. New York, 
Ww 





tures which essentially enter into the composition of the 
knee-joint are bone, cartilage, ligaments, and synovial 
membrane; and of these the synovial membrane and the 
cancellous tissue of the articular extremities are generally 
the earliest seat of disease ; whilst the cartilages undergo, 
at a later period, a process of destructive erosion. 

The early symptoms of diseased knee-joint are those 
which belong to inflammation in general, and are heat, 
pain, redness, and swelling. In the more advanced stages 
the external surface becomes whiter, the skin stretched 
and polished ; a fecling of intense cold occasionally arises, 
and all the evils attendant upon degeneration of tissues 
assume a marked character. 

So exquisitely sensitive does the knee become, even in 
the earliest stage of this malady, that the slightest move- 
ment induces intense suffering, generally followed by 
«reat constitutional disturbance. 

‘This excessive tenderness upon the least motion is pri- 
marily dependent upon the high degree of inflammation 
with which the covering membrane (periosteum) of the 
articular surfaces is affected, and which involves also the 
eancellated structure of the bone itself. 

A secondary cause is the tension of those mascles 
whose function it is to give fixity to the joint in their 
attempt to keep the articulation at rest; for by the 
exercise of muscular contractibility the articular facets 
are brought into close contact, producing an increased 
pressure upon their surfaces, and causing excessive 
pain in the highly vaseular and inflamed osseous ex- 
tremities of the femur and tibia. ‘This result only hap- 
pens, however, so long as the joint is kept in a straight 
position ; and the only state of rest for the articulation ix 
to be found in slight flexion of the knee; a position in- 

variably, and almost instwctivels , weeame’ Wo Doe yeent, 
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and having highly important relations to correct me- 
chanical treatment, as will be eventually explained. 

In anatomical formation the knee-joint presents a larger 
articular surface than any other centre of motion in the 
body; but owing to both the heads of the tibia and the 
extremity of the femur being curved backwards, to give 
greater stability to the joint in standing, only a com- 
paratively small portion of this surface receives the 
pressure just described as resulting from muscular tension. 
This, when the periosteum is the scat of inflammation, 
intensifies the pain by concentrating force upon a given 
region. Therefore a certain degree of case is procurable 
by flexing the articulation and changing the facets of 
contact. Relaxation of the crucial ligaments also occurs 
on bending, which, by admitting of a separation of 
the osseous surfaces, contributes to # diminution in 
suffering. 

The advantages arising from diminished pain, which fol- 
low flexion of the joint, are unfortunately lessened by the 
knowledge that the position must lead to the limb 
assuming a contracted and deformed condition, Itis to pre- 
vent this result from occurring, ani to relieve the diseased 
osseous surface from pressure, arising from movement of 
the articulation, that the modern treatment by ortho- 
practic appliances of a special form and character has 
been perfected. 

Before proceeding to describe these I would observe 
that the mechanical conditions sought to be established 
are: first, to secure the joint from the least chance of 
motion ; secondly, slightly to flex it whilst in a state of 
rest; thirdly, to produce such extension as to avoid mis- 
chievous contact between the osseous articular extremities ; 
fourthly, to prevent the head of the tibia from luxation 
backwards, beneath the femur; and, fifthly, to farnich Yas 
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patient with a means of locomotion after dis 
has ceased. 


‘The external form presented by an ordinary c1 


Jargement about the joint, especially at its anterior 
inver lateral surfaces. There is also generally 
prominence of the patella, owing to its being b 
wards by the distended state of the synovial mem 
Occasionally posterior displacement of the head of 
tibia is superadded. The following woodcut repre 


cerliest stages of inflammation of the joint. Where, 

however, the inflammatory action has proceeded to suppu- 
ration, the whole joint becomes tense and tumefied. One 
or more openings for the cxeaye ot Yos evenvalhy 
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formed, the limb loses all trace of symmetry, and by no 
means rarely has at last to be removed by surgical opera- 
tion. Such a result as loss of the limb, or even great 
deformity is, however, in every sense likely, nay, ix 
almost certain, to be prevented, if the mechanical means 
adopted are such as will tend to keep the knee at reat, the 
osseous surfaces slightly separated, and muscular con- 
tractility antagonised. This is not usnally done all at 
once, or by one form of appliance, but needs careful pro- 
gression in the stages of mechanical treatment. ‘The first 
form of apparatus ia that of a simple splint, formed of 
gutta percha, and sufficiently long to reach from the ankle 
to the centre of the thigh. ‘This splint (Fig. 189) should 
be composed of two lateral parts, in order to secure case 


of application without any disturbance to the limb, even 
of the gentlest nature, In its construction slight flexion 
of the knee should be kept in view; but the principal 
object is to give uniform rest to the joint; and prepare it 
for the more advanced appliances subsequently to be 
adopted. It will be seen that the splint ix secured by 
buckles and straps, so as to induce a slight sense of 
pressure upon the surfaces of the joint. The edges 
are also carefully guarded by cotton wool. The inten- 
tion of the splint is to carry out the first object men- 





tioned, mamely, 23 secure the jain from the least chance 
of motica, In very aBcht canes this splint alone suffices 
fa entire restoration to sermal condition; bet as itis = 
mere rest, and doce not aid im Sesine the knee, it can 
only be adopted =» a preliminary mcasare in severer caves, 
Im these another object than mere rest hee to be con- 
sidered, which is that of gently bringing the tibia and femur 
into = slightly angular position, to secure which result it 
becomes uecrsary to make the weight of the limb iteelf 
an element in the amcliorative treatment of the joint. 
This is accomplished by suspending the leg in a metal swing 
(Fig. 190) similar to that employed in the large hospitals 
for the treatment of fracture. The effect of this highly im- 
portant procedure is to produce s direct mechanical power, 


acting against the artienlation from behind forwards, 
whilst at the same time the weary and fatiguing sensation 
produced by keeping a limb in one position is relieved by 
the alight but perceptible movement of the whale leg. 
This mechanism consivte of a carefully verten Crongh 
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made of copper, perforated for ventilation, and most 
accurately moulded to the back of the limb. One great 
feature in the formation of this trough is that it must 
be so shaped as to press the head of the tibia forwards 
beneath the femur, whilst also keeping the limb slightly 
flexed, ‘The effect of this arrangement is to secure a 
separation between the bony surfaces, and carry out the 
second object, namely, slightly flexing the limb whilst in « 
posture of rest. 

‘The reader will see there is a wide difference between 
the mere rest of the old-fashioned gutta-percha splint and 
that of the copper trough, when brought into action by 
awilg suspension. 

The third form of apparatus is especially devised to 
advance the case a step further, by obtaining permanent 
replacement of the sub-luxated head of the tibia, a con- 
dition almost invariably present in bad or long-standing 
cases of knee disease, 

To accomplish this end, the mechanism (Fig, 191) is 


composed of two lateral rods accurately curved to form 
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slight flexion of the joint, and furnished with supporting 
troughs for the back of the calf and thigh. An open 
space is left st the back of the knee for the attachment 
of a padded steel plate, accurately fitted to the head of 
the tibia, and adjusted by buckles and straps, 

At the ankle, a joint with limited motion, admits of the 
foot being slightly moved, whilst the straps which pass 
over the instep hold the leg in a natural position, and pre- 
vent any rotation of the tibia and adduction of the foot. 
Swing-suspension is still adopted to secure the objects 
already stated. With this instrument the fourth object 
of treatment is carried out, namely, that of preventing 
the head of the tibia from luxating backwards beneath the 
femur. Should the mechanical treatment of the case 
have advanced so far satisfactorily, the last appliance to 
arrange will be that which admits of the limb being used 
without injury for walking. 

Very great care indeed is requisite in the design and 
construction of an instrument for this purpose, as it has 
to sustain the limb in the position given to it with so 
much care, to receive the weight of the body in standing, 
to prevent any jar against the part from accidental contact 
of the foot with the ground, and secare the tibia from 
any horizontal movement. ‘To accomplish these aims the 
following apparatus has been invented. 

It consists, as will be seen in the woodcut (Fig. 192), of 


Fra. 192. 


Prrrrvererern 


two Jateral steel rods, jowted at the avllle and Wel toge. 
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ther by padded steel troughs at the thigh and calf. Along 
the whole posterior surface of the knee a beaten copper 
trough passes, keeping the limb in the exact position 
given to it prior to removal of the swing-cradle. Owing 
tothe troughs being laced firmly around the front part 
of the leg, the patient’s weight is received by the instra- 
ment without any pressure whatever at the knee-joint, a 
point of no little importance. The limb, when in this 
mechanism, is guarded from any possible injury or retro- 
gression, and the instrument eventually can be removed 
for a short time daily until sufficient strength is restored 
to the limb to enable it to dispense with any further 
mechanical assistance. The fifth object of treatment is 
thus accomplished, namely, to furnish the patient with a 
macans of locomotion after diseased action has ceased. 

I have in the preceding appliances carefully sketched 
the most approved and judicious mechanical system for 
the treatment of disease of the knee-joint; but there is 
another plan, which seeks to obtain by the use of one 
apparatus alone the whole of the objects of treatment 
laid down, and which, in addition, claims to be a new and 
important method of treatment for all cases of articular 
disease, wherever situated. One leading principle of this 
method is that of inducing from the first moment of 
treatment separation of the diseased articular surfaces, 
with a view of preventing loss of movement in the joint 
when diseased action shall have ceased. This principle 
has most powerful advocates amongst American medical 
men, and it has also received much favorable attention 
at the hands of some of the most eminent of our English 
surgeons. Several appliances have been invented for 
carrying out this principle, but they one and all depend for 
attachment to the limb upon adhesive plaster, a plan which, 
where the skin is highly irritable and tender, cannot be 
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carried out without much annoyance to the patient, More- 
over, any circumferential pressure applied either apon the 
thigh, calf, or knee of a diseased limb, must induce painful 
compression apart from the drag upon and irritation of the 
skin already mentioned. There is also # sense of unclean- 
lines in having the limbs plastered up for several weeks; 
and should reapplication be necessary, the removal of the 
old plaster must always be a disagreeable process, however 
carefully undertaken, All this may be avoided by the ar- 
rangement here figured (Fig. 19%), which leaves the whole 
limb perfectly free, and yet establishes sufficient force to 


keep the articulation separate and the action of the knee 

free and undisturbed. The leg can be washed or dressed 

with surgical applications if needed without altering in the 

least the condition of the splint. This apparatus is formed 

of two covered rods, but, instead of being unbroken, as in 

the other contrivances already described, they have an 
extending slide, moving on frietion whlers, and acted apon 
with the least exercise of force. 
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_ The back of the thigh rests in a trough which is lined 
with a material like felt, slightly clinging in its nature, 
‘but without being calculated to produce any dragging 
‘upon the skin. The lower trough is similarly prepared. 
At the back of the knee is a padded plate, raising the 
head of tibia and a little flexing the limb. The ankle is 
furnished with joints, having limited motion. The foot 
is received by a padded metal shoe, having straps passing 
over the instep. From the sole of the shoe-piece a cord 
passes over a roller, fixed at the foot of the bod, and this, 
being weighted by a bag of sand, causes extension between 
the head of tibia and end of femur. In a word, the limb 
is held in its best anatomical position for favouring cure; 
separation of the joint surfaces prevents pressure and 
pain, and secures the future mobility of the joint ; whilst, 
as the principle of swing-suspension is also brought into 
play, the patient’s position is rendered far less nucomfort- 
able than by any plan in which the mechanism is fixed by 
plasters. This instrament is remarkable for its great 
ingenuity, inasmuch as it will be found to secure rest, 
articular extension, exhaustion of muscular traction, and 
replacement of osseous structures. Generally, in cases of 
the kind, a very slight weight will produce separation of 
the bony surfaces and almost instant diminution of pain; 
but where much muscular power exists, and there is 
spastic contraction, then, in addition to the weight, it is 
desirable to fix the pelvis by passing a padded perineal 
strap around the upper part of the thigh, and securing it 
to the edge of the surface on which the body rests. For 
cases of knee affection, where disease of the articulation, 
cither in the form of pcriostitis, or synovitis, is present, 
this appliance is an admirable one. There are, however, 
a large number of instances where the joint is perfectly 
free from disease, but at the same time assumes a distorted 
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condition (Fig. 194). In these cases a mechanical extension 
of the contracted muscles is so clearly indicated as a means 
of curative treatment, that anything which tends to facili- 
tate its action may be considered in the light of a boon. 
It is then that tenotomy, by removing at once one of the 
greatest obstacles to extension of the limb, proves of such 
service; nevertheless there is one point relative to tenotomy 
which, I believe, had escaped observation until I directed 
attention to it a few years ago, simply because its solution 
happens to be purely mechanical. It is this, that there is 


Fro. 104. 


a 


a slight posterior lusation of the head of the tibia in 
almost all cases where this remedy has been resorted to. 
‘The explanation of this occurrence may be simplified by a 
description of the apparatus in ordinary use for straight- 
ening the knee-joint (Fig. 195). When the flexion of 
the knee is trifling, the instrument usually employed for 
mechanically extending it, is a padded wooden or metal 
splint, hinged at the knee, and extended by means of a 
zaale and female screw ; there 1s six a kuee-cap. 

Any one examining this drawing, Wil hol Yok yon 


| 
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extending the apparatus, the greatest amount of resis- 
tance must be found, first, at the anterior surface of the 
knee, over which the knee-cap passes; secondly, against 
the calf; and thirdly, at the thigh. The centre joint 
hecomes the fixed point of rotation for the thigh and leg 
levers, thus diminishing the angle of the knee; but as the 
tibia is acted upon by the lower band and knee-cap in 
such a manner that it acquires a disposition to rotate 
backwards around its own centre, and as the same thing 


Pre. 105, 


cannot occur at the thigh, because it is firmly fixed to the 
pelvis, posterior luxation of the head of the tibia must 
take place, although this is generally of so small au extent 
as to be hardly noticeable. 

If this oceurs where no tenotomy has been performed, 
how great must be the increase given to posterior rotation 
of the tibia, when the muscles connecting the leg with the 
thigh are severed ; for then the whole power exercised by 
the extending apparatus must necessarily be so directed us 
to thrust the head of the tibia backwards. 

Notwithstanding this objection, tenotomy offers im- 
menso advantages; but these are greatest where the 
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instrument for extension is so constructed that it will 
effect the intended result without producing the untoward 
action just described. Upon this ground, again, it must 
be admitted that, unless a mechanist be sufficiently com- 
petent to comprehend perfectly the new directions taken 
by bones under certain abnormal circumstances, he will 
be incapable of affording the surgeon that assistance 
which the latter is justified in expecting at his hands. 
When the apparatus is properly made, it should embrace 
the head of the tibia posteriorly, and onght gradually to 
advance that point as the knee becomes extended by the 
remaining portions of the appliance. If required for a 
slight contraction, this is best effected by passing a strong 
webbing band at the back of the knee, just below the 
condyles, and rendering it tighter as the instrument ap- 
proaches towards a straight line. 

The instruments used for the purpose of overcoming 
contraction of the knee are so numerous that it would be 
futile to attempt to describe even a tenth of them. ‘Those 
most frequently adopted, together with sundry of recent 
invention, are figured in the following pages. 

The first (Fig. 196) consists of an instrament with a 
hip-joint, which ie attached to the pelvis by a padded 
band. At the knee there is a semicircular dise, through 
an aperture in which a screw passes to a hole in the leg- 
stem, into which it is received. The lower part of the 
instrument is attached to a boot, the calf and thigh being 
embraced by padded bands. A webbing band, attached 
to the thigh and leg stems, surrounds the knee, passing in 
front of it. Upon bringing the instrament into action, the 
leg is first of all extended by force of the hand, and the 
segmental screw is then tightened, thereby diminishing the 
angle formed by the leg aud thigh. This instrument is 

only intended for use in very eight cases. 
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Fro. 196. 





The next kind of instrument (Fig, 197) is composed of 


Fig. 197. 





two metal troughs, one for the reception of the thigh, the 
other of the leg. These troughs are joined by two lateral 
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stems, having ratchet joints situated at their centres. A 
webbing band passes at the back of the apparatus, just 
below the centre of the knee-joint, which prevents pos- 
terior luxation during the extension of the contracted 
limb. When this instrument is set in action by turning 
the tangential screws at the knee, the ensuing extension 
of the two levers which form the thigh and leg stems, 
induces pressure upon the patella, together with a change 
in the angularity of the limb. This instrument is pecu- 
liarly well calculated to overcome the distortion in all 
ordinary cases of contracted knee, and it is likewise so 
simple as regards its mode of application, that the oceur- 
rence of an error in mechanical manipulation is almost 
an impossibility. 

Where, as sometimes happens, contraction of the knee 
in its mesial plane is accompanied by lateral inversion, the 
following instrument (Fig. 198) will be found available. 


Fre. 198 


One padded trough receives Ye thigh, wother the calf, 
these two being connected, on the ouver Ae, oy & Suge 
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Jateral stem, furnished with two rack-and-pinion joints, 
each acting at right angles with the other, A strong 
Knee-cap is then fixed to the extremities of the leg and 
thigh troughs. When acting mechanically upon the limb 
‘with this instrument, the one axis brings about extension, 
andthe other lateral eversion ;—thus the knee is gradually 
restored to its proper position. 

Thaye recently devised « plan for the extension of the 
‘knee in ordinary cases, by adapting the tractile force of 
powerful india-rubber straps to the instrument, in such a 
way as to induce straightening of the knee, and, at the 
same time, admit of some slight amount of motion in the 
joint. This plan is practically carried out (Fig. 199), by 
adjusting two troughs to the limb,—one for the thigh, the 


other for the calf,—and joining them together by two 
lateral levers, each freely-jointed at the knee. Two semi- 
circles of metal are fixed to these levers, midway between 
the two troughs, for the purpose of affording attachment 
to strong bands of vulcanized india-rubber. The constant 
traction of this elastic substance maintains a persistent 
evtensile force upon the contracted muscles, and, if the 
xy 





action of the apparatus is assisted by tenotomy, the limb 
soon becomes restored to a normal position.* 

In the apparatuses which I have described as being 
applicable for the restoration of a contracted knee to the 
straight position, it has frequently been found that, owing 
to the amount of yielding of the muscles which form the 
back of the leg and thigh, the lateral stems have become 
vertical, the limb, notwithstanding, retaining a slight 
amount of angular retraction. In order that I might 
obviate this drawback, I recently devised an apparatus by 
the action of which power is so applied, from the very 
moment at which extension commences, that the knee is 
drawn backwards, whilst the leg and thigh are simulta- 
neously thrust forwards, Although all the former instru- 
ments induce extension of the leg and thigh, none of them 
resemble this one, in aiming at an active depression of the 
angle of flexion at its apex. The others simply offer a 
passive resistance over the anterior surface of the knee, 
while the leg and thigh are being extended. 

This instrument is composed of two steel levers (Figs. 
200 and 201), joined together by a ratchet-joint at the 
back of the knee, by means of which they can be so 
moyed as to coincide with any angle of contraction. 
A padded band, passing over the back of the thigh, is 
attached by a hinge to the upper extremity of the levers; 
this allows of a ginglymoid motion in them when they 
are acted upon by the ratchet-screws. Another band is 
attached to their lower extremity by a similar hinge. 
Four small steel arms spring from the ratchet-hinge in 
such a manner that they pass on either side of the knee, 


* A strong knee-cap is attached to all these instruments with n view of 

proventing the knoe from being raised from the apparatus when mechani- 
cal power is applied, and as a necessory counter-terotance to the extention. 
produced by the Interal lever, 





CONTRACTED KNEE-JOINT. 
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giving attachment to a strong leathern cap, which crosses 
aver the front of the joint. 

When this cap is adjusted, and the ratchet-screw is 
moved in a posterior direction, the two levers are extended 
anteriorly; but, as their extremities are hinged to the 
bands which surround the calf and thigh, the entire 
posterior stem acquires a tendency to backward motion, 
drawing the knee, of course, in the same direction. This 
action may be continued, until the ratchet-centre reaches 
a point Jehind the vertical line, or, in other words, reverses 
its angle; the entire restoration of the great bones of the 
limb to a vertical position being thereby ensured. 

It is difficult to describe this instrument satisfactorily ; 
but the results obtained by its use are indisputably favor- 
able. It fairly removes that contractile tendency which 
always remains, where the angularity has not been com- 
pletely conquered, at the same time that it prepares the 
knees for the adoption of exercises, which must be 
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employed, in all cases, ere motion can be restored to the 
joint after it has been mechanically extended. 

The following instrument, although very inelegant in 
structure, will be found extremely useful, where there 
is a permanent shortening in the length of the leg, from 
anchylosis : 


It consists of a padded thigh-trough, attached to a 
powerful metal stem by a hinge; the stem bifurcating just 
above the calf, and joining a foot-plate below. A small 
tube, or socket, is sunk in the lower surface of the foot~ 
plate, for the reception of a wooden pin, which fills up the 
space existing between the foot and the ground. A strong 
knee-cap passes over the patella and secures the leg firmly 

to the apparatus. 
When the patient uses am instrument of Tie Woy is 
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weight is received by the thigh-trough, and transmitted 
thence to the ground, so that the knee is guarded from 
ali strains, while the tendency to vertebral curvature, 
which is always induced by a contracted state of the lower 
limb, is arrested and negatived. Very frequently, even 
after all possible pains have been taken to secure removal 
of distortion from the knee, anchylosis at a small angle of 
flexion will result, In these cases, as no motion whatever 
exists in the joint, it is important to give general stability, 
and thus allow of the patient’s body being sustained with 
ease in walking. The readiest way of doing this is to be 
found in the use of an apparatus represented by the 
following drawing. 

It consists of two strong steel levers, shaped to the angle 
of the leg and joined together by padded calf and thigh- 
troughs, To the lower extremity of these lateral levers a 


laced boot is fixed having a cork sole sufficiently high to 
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compensate for the bent knee, and render the two legs 
equal, With this arrangement, a patient can take any 
reasonable amount of exercise, without any risk of re- 
awakening inflammatory action in the joint. 

Another condition assumed by the knee, for which very 
complex mechanisms have usually been constracted, is 
known as posterior displacement of the tibia, beneath the 
extremity of the femur. Where this is present, any 
attempt at reducing the angle ofthe knee by an instrament 
which possesses but one knee-axis, must not only be 
ineffectual, but will positively tend to increase the dis- 
placement of the tibia. The reason of this needs 
explanation. Upon carefully examining a knee so con- 
tracted that the head of the tibia shows itself posteriorly 
beneath the extremity of the femur, it will instantly be 
apparent that another centre of motion must be established 
in lien of that on which the leg flexes in its normal state ; 


Fio, 204. 


A, The fomur. B. The tibia, €, The hend of the tibia displaced pos- 
teriorly. D, The false contro around which toe disyaned bone rotates: 
posteriorly. E. Natural axis of the knee-jont. 
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and consequently that, in the treatment of the case, this 
centre must first be advanced to the point where the true 
centre originally existed before the limb can be restored 
to its vertical position (Fig. 204). 

Upon attempting to extend the knee by any ordinary 
appliance, the mechanical result must be to make the 
tibia rotate upon the false axis », which would leave the 
head of the bone in a position of backward dislocation, 
even if the extension succeeded in overcoming the ab- 
normal contraction. In order to avoid this, the head of 
the tibia must be advanced anteriorly beneath the ex- 
tremity of the femur, concurrently with the attempt 
being made to extend the limb. The instrument best 
fitted to effect this is made as follows (Fig. 205) :* 

Fra. 206, 


A metal stem, containing two free joints, so arranged 
as to correspond by their centres with the axes of 


* An admirable description of this instrument has appeared in the 


*Lancet,’ penned by Mr, Erichsen, who originally enggosted its con- 
atrnction, 
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the extremity of the femur and head of the tibia re- 
spectively, passes down on either side of the limb, to 
which it is attached by padded metal thigh- and calf- 
troughs. When applied, this instrument conforms itself 
with tolerable accuracy to the shape of the malformed 
limb. A perpendicular spring is fixed to that portion of 
the apparatus which is situated in a line with the thigh, 
above the first of the free centres, the action of which 
spring presses the head of the femur backwards; while 
below the second centre, and in a line with the tibia, 
another spring is attached, the mechanical power of which 
urges the head of the tibia forwards; thus two antagonistic 
forces are obtained, tending together to bring the head of 
the tibia beneath the extremity of the femur, and, at thesame 
time, extend the angle of contraction. If the deformity is 
one of very great severity, it is better to use ratchet-screw 
centres than to act by the power of strong springs. ‘The 
instrument, when constructed with ratchets, requires to 
be managed in a peculiar fashion, when in action; since 
the success of a case will depend upon the ratchets 
being screwed in a proper order, It is thus used :-— 
After applying the instrument, so adjusted by means 
of the screw centres that the axis of its joints shall 
coincide with those of the femur and tibia, the first 
movement which must be given is that of flexion of the 
lower centre, by which the head of the tibia is thrown for- 
wards; but this also increases the angle of contraction. 
If the upper rack be now extended, the entire tibia is 
made to rotate in an anterior direction beneath the head 
of the femur, and the angle of deformity is considerably 
diminished. By following in this sequence, when acting 
upon the distortion, the limb can be gradually restored to 
a normal condition, without fear of the posterior luxation 
remaining unreduced. It will be apparent that, in the 
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second of the actions described, the upper axis becomes a 
fixed point, around which the radius of motion, which 
takes place between it and the lower centre, rotates; and, 
as the lower centre is connected with the leg-trough, the 
tibia must, of necessity, advance with the instrument, and 
in this way complete the extension and replacement of its 
head. The spring-instrument acts in like manner, but, 
owing to its being self-adapting, its action cannot be so 
readily regulated. 

An apparatus (Fig. 206) sometimes recommended for 
the treatment of a deformity of this deseription*® consists 


Fie. 206. 


of a mahogany board with perpendicular lateral stems, to 
which a webbing band, passing like a sling under the head 
of the tibia, is attached. he thigh is firmly bound to 
fixed pads belonging to the board, and the ankle is grasped 
by a bandage which is secured to a horizontal screw, the 
object of which latter appendage is, elongation of the leg. 
A pad, regulated by a screw, is placed over the anterior 
and inferior surface of the thigh, pressing the femur down- 
wards, and affording counteraction against the webbing 
band which passes underneath the head of the tibia. 
There is also an arrangement for the prevention of lateral 


* Little ‘On Deformities,” p. $0. 
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displacement of the head of the latter bone. This instru- 
ment, although very ingenious, considering the period at 
which it was devised, is far too clumsy to be generally 
adopted in the present advanced state of science, as it 
not only restricts the patient to his couch, but is entirely 
useless where the knee presents much posterior flexion. 

Posterior luxation of the tibia without angular con- 
traction between the leg and thigh, is snother deformity 
incidental to the knee. An instrament for its treatment 
{which I constructed for a patient of Dr, Little’s, at his 
suggestion) is thus made:—Two lateral levers, hinged at 
the knee, are attached to the limb by thigh- and leg- 
troughs, so proportioned that the upper trough embraces 
the thigh from the ischium to the commencement of the 
condyles, while the lower one surrounds the leg from just 
above the malleoli to the tibial tuberosities. At the back 
of each trough, and to its centre, a small hook is fixed, 
and on these hooks a ring of vulcanized india-rubber is 
stretched, the action of which flexes the apparatus, and 
thus overcomes the disposition of the knee to backward 
flexion. From the elastic nature of the applied power it 
is impossible that any permanent contraction of the knee- 
joint can result, 

I need scarcely remark that a strong knee-cap is a 
necessary and constant appendage to all contrivances 
intended to act upon the knee-joint; since, if this pre- 
caution were neglected, the angle formed by the leg and 
thigh would remain undiminished, and the efficiency of 
the mechanical appliance would be necessarily destroyed. 

I have already endeavoured to show that angular con- 
traction of the knee, whether accompanied by luxation or 
the contrary, can be readily overcome by the adoption of 
proper mechanical means. I shall now proceed to the 

description of such instruments a are emyoyed Lor the 
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purpose of re-establishing motion, after the joint has been 
brought into a normal position; since it is necessary to 
show not only by what apparatuses the limb can best be 
_ straightened, but also the means by which it may be most 
readily retained in its restored position, and by which 
mobility and natural action may be imparted to the joint. 

Breaking down adhesions.—Whilst dealing with the 
subject of knee contractions, it may be admissible to 
remark that several attempts have been made by modern 
orthopedic surgeons to introduce the plan of sudden 
restoration proposed by Dieffenbach, namely, the breaking 
down of fibrinous adhesions under the influence of chloro- 
form, this being generally preceded by a section of the 
contracted popliteal muscles. 

It is impossible to reprobate too strongly on physiolo- 
gical and mechanical grounds this procedure. The 
argument adduced in favour of the process by orthopedic 
surgeons is, that the introduction of chloroform has so 
greatly diminished the chances of harm and danger from 
violent rupture of articular adhesions, that it is no longer 
a matter of necessity for those patients who have suffered 
from diseased knee-joint that they should be content to 
accept the semi-anchylosed position of their joint as the 
‘ultima Thule’ of surgical benefit. All this sounds very 
well when read in the voluble phrases of ardent specialists, 
but when we calmly fall back upon the opinions of 
eo eminent a man as Sir W. Fergusson,* and other 
leading surgeons, who strongly oppose on pathological 
grounds recourse to such violent means of procadure, it is 
surely far wiser to place dependence upon the results 
which are attainable from well directed mechanical aid 
than have recourse to violent and questionable modes of 
action, It is, however, only proper that the plan of in- 

+ “Pmotleat Sargery,’ Srd edition, y. 490), CuarediOh. 
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stantancous rupture of adhesion should be considered 
among the orthopractic means of overcoming deformity in 
so important au articulation as that of the knee, The 
operation is described by one of its advocates as follows: 
* Any tendons which are rigid should first be divided, and 
the punctures having healed, aud chloroform having been 
fully administered, the limb to be operated upon should 
be so firmly fixed that all motion is prevented except that 
which the operator is about to impart to the limb. ‘Thus, 
for instance, if the hip-joint is to be operated upon, the 
pelvis must be fixed; if the knee, the thigh must be 
securely held, and so on. When the limbs are thus firmly 
secured the adhesions are to be instantaneously ruptured 
by force applied in the direction of flexion.”* 

After the continuity of these adhesions have been de- 
stroyed the limb is fixed in a gutta percha splint and 
finally extension and flexion and passive movements are 
adopted under chloroform for restoring mobility to the 
joint. 

In slight cases this plan may doubtless answer well, 
but there must always be great danger of re-awakening 
morbid and inflammatory symptoms. Indeed, another 
surgeon of equal eminence with the orthopmdic authority 
I have quoted states, as his experience of these cases, that 
“if you rupture the adhesions, the probability is you will 
not eventually improve the condition of the patient—at 
least, I have not seen any permanent good arise from such 
treatment, although you may succeed in flexing the joint 
for atime, yet the chances are that it will return to its 
former state.”+ 

Beyond quoting the two opposing opinions, I have little 
to do, but to explain the mechanical appliances used on 


* Mr. Brodhurat, vide * Lancet,’ Peoranry th, 1869, 
t Tamplin, « Lectures on Deformition, &e.} Longmnn & Ce. 
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occasion of sudden flexion of the joint, entering, however, 
my protest against a plan which no hope of suecess can 
justify. 

Where the operation has been determined upon the 
following appliance is found most usefal in carrying out, 
in the most speedy manner, its requirements, A padded 
metal trough firmly screwed on to*a wooden frame 
attached to the seat of a chair receives the thigh. The 
leg rests within another trough, and the two cylinders are 
joined together at the popliteal region by a wheel and 
axle furnished with strong catgut cords and retained by 
a ratchet catch, The hip being firmly secured in this 
appliance the wheel and axle are turned, when the cat. 
guts tightening bring the thigh and calf troughs violently 
together, breaking down at once all resistance from 
fibrinous adhesion, and exercising a power which will frac- 
ture the end of the femur itself, if by any accident true 
anchylosis should be substituted for fibrinous adhesions. 

The one great drawback to this plan is that the force 
exercised is so considerable that osseous structure may be 
broken down before the operator is aware of it, and 
mischicf done beyond remedy. 

In all cases of knee deformity where articular move- 
ment can be readily dingnosed, steam baths,* friction, and 
gentlé breaking down of the opposing substances by a well 
adjusted instrument are far more to be relied upon than 
such heroic measures as those I have detailed. 

The English orthopedists, who promulgate the system 
of immediate flexion, only follow in Dieffenbach’s steps ; 
and are probably more attracted by the norelty of the 

* Pow things require more attentive enre than the adwinistering of 
steam or vapour bath. ‘The best establishments for getting this done in 
f satisfactory manner are the Argyll Buths, 10, Argyll Place, Regent 
Street, and 5, New Broad Street, City. 
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procedure than governed by a prudent consideration for 
the welfare of their patient. 

Another of these instruments (Fig, 207) consists of « 
wooden chair, upon which the patient sits, the thigh being 
surrounded and fixed tightly to the seat by two broad 
straps. A padded band, furnished with buckles and straps, 
is attached to the ankle; a cord which passes over a 
pulley fixed in the ceiling connecting the hand of the 

Fis. 207. 


patient with the end of the lower leg. Upon pulling this 
cord the knee is extended, while flexion is obtained partly 
by the weight of the leg, partly by voluntary effort. In 
this way an easily regulated motion of the knee-joint is 
obtained, 

The next appliance (Fig. 208) is of a morc complex 
character, its object being to re-establish regular and well- 
sustained flexion and extension, independently of any mus- 
eular aid which might be received from the flexors of the 
patient, This apparatus consists of a strong wooden seat, 
fixed on a square frame which rests upon the ground. A 
padded thigh-trough, with two pivots at its inferior ex- 
tromity (opposite to the centre of the knee-joint) is firmly 
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attached to that part of the seat on which the patient’s 
body rests. ‘To these pivots, and rotating around them, a 
double lateral lever is fixed the upper extremity of which 
ends in a cross bar acted upon by the hands; whilst the 
jower end forms au ankle-trough, to which the patient's 
leg is firmly secured. Upon pressing the cross bar 
forwards with the hands the knee is flexed, while by 


Fie, 206. 


drawing it towards the body the leg is again extended ; 
thus producing the action which is of all others the one 
most essential for the restoration of mobility to the 
joint. 

In order that the patient may have the power of 
exercising considerable force (if needed) against the hand- 
rail, and thence, on the knee, the foot of the sound limb 
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rests upon a small piece of board, which is secured to the 
front of the frame, and has also the effect of steadying the 
patient’s body while the apparatus is in motion. The 
pelvis is likewise held firmly to the seat of the apparatus, 
by a well-padded strap passing directly across the lower 
part of the abdomen, and fastened securely to the opposite 
side, As the thigh and pelvis are thus held firmly to the 
seat, a fixed point is afforded against which the lateral 
levers may act. These are so curved that the limb is 
flexed to aright angle when their upper arms are thrust for- 
wards, and extended toa straight line when they are drawn 
back to the body; the reason of this being, that the lower 
arms, or portion anterior to the centre of motion, form the 
radius of a circle described from the knee-joint as a centre, 
to the heel as a point in the periphery; therefore, as the 
lower arms are but a continuation of the upper, the space 
traversed by the former is represented in the latter by a 
distance proportionate to the longitudinal difference 
between the levers; thus, if the radius of the lower levers 
be eighteen inches, that of the upper six,—the lower will 
move through three inches of space to every one traversed 
by the upper; it therefore follows, that if the arms of the 
lever are carefully proportioned, as regards length, a great 
range of motion may be gained for the knee without im~- 
posing much labour on the patient. 

Perfect mobility of the joint may be obtained with 
either of the instruments which I have described; and 
unless some such apparatus be used, the knee will, in all 
probability, neconrnact. In order to prevent this, when 
the knee is not exercised in the fashion described, the 
patient usually wears an instrument passing from the 
pelvis to the ground; and furnished with hinge-joints at 

the hip, knee, and ankle. There is a small screw at the 
neo-joint of this instrument, by which the ation ch She 
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articulation can be arrested; since it is often desirable 
that the knee should be kept fixed during the greater 
portion of the day, and movement be permitted only when 
the patient can give undivided attention to locomotion. 
Bonnet has devised a very ingenious, but somewhat 
more complex, piece of mechanism for flexion and exten- 
sion of the knee. In the following figure (Fig. 209) the 
apparatus is shown as applied. It is formed of two parts 
articulated together, of which one embraces the thigh, the 
other the leg. A support maintains the mechanisn at a 
sufficient elevation for use, and gives attachment to a 
pulley. A cord, fastened to the lowest part of the leg- 
piece, passes through the pulley to the hand of the patient 


Fie, 200. 


and serves to extend the leg. A handle fixed to the ugger 

part of the leg-piece serves equally for extension or hesion. 

‘The whole apparatus is constructed of steel, paided woere 
ww 
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requisite. A graduated scale may be attached to the point 
of junction between the thigh- and leg-pieces, to regulate 
the degree of extension or flexion. 

Another of the deformities of the knee, for which me- 
chanical appliances are used, is known as lateral displace- 
ment of the head of the tibia in an outward direction. The 
apparatus by which this can be overcome consists of a 
lateral metal stem, attached to the leg by thigh- and calf- 
troughs, and fitted with two rack-and-pinion centres; one 
of which corresponds with the axis of the knee-joint, the 
other moving rectangularly above it. The inferior ex- 
tremity of the leg-stem is fixed to a laced boot, which 
gives the instrament a perfect control over the limb, both 
in lateral and anterior extension, In form this instrament 
resembles that depicted at page 417, with the addition of a 
rack, intended to restore the tibia to the vertical plane. 

Vertical rotation of the tibia occasionally complicates 
cases of “ knee-contraction.” This can be removed me- 
chanically, by placing a horizontal rack-and-pinion joint 
immediately below the extending centre of an instrament 
similar to that shown at page 417, The reason why the joint 
must be below the ratchet which governs the extension of 
the limb, is, that the femoral part of the appliance then 
becomes a fixed point for tibial rotation; this arrangement 
being iu accordance with the anatomical conditions ob- 
served, when the position of the tibia has been changed 
as regards its longitudinal axis. It is not necessary tw 
give an engraving of this instrument, for it is a mere 
modification of that just mentioned. As regards the two 
instruments last described—the one for lateral displace- 
ment, the other for vertical rotation of the tibia—it is 
highly important that the relative positions held by that 
ratchet centre which is especially intended for the correc- 
tion of either deformity should be carefully observed. In 
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the first instrument, the ratchet is placed adore, in the 
second, defaw the extending joint ; for if these conditions 
were neglected, or reversed, the instrament would be 
rendered entirely useless. I have seen several instruments 
in which the points just stated have been ignored, the 
want of success following their application fally illustrating 
the necessity of paying great attention to these ratchets, 

A very large number of appliances have been devised 
and are used in the treatment for deformities of the knee, 
bat, as they greatly resemble each other in principle, it is 
unnecessary to enter into any minute details of their con- 
struction. 

Curvature of the fenur anteriorly is sometimes met with 
in combination with contraction of the knee; but, un- 
happily, the mechanical treatment employed for this 
deformity has been so very unsuccessful in producing 
beneficial results, as to render the mechanism adopted 
worthy only of a brief notice. The instrament usually 
adopted consists of a lateral stem, attached below to the 
foot, and above to a pelvic band, Hinged joints, opposite 
to the knee, ankle, and hip, correspond with the actions of 
these several articulations. That at the hip is furnished 
with a stop, which, whilst allowing the joint to be bent 
freely in an anterior direction, opposes any tendency which 
may exist for posterior flexion. A padded metal plate 
passes over the front of the femur, at the centre of the 
lateral stem which extends between the hip and knee; 
while a strong steel plate, covering the gluteal region at 
the back of the pelvic band, produces some little resistance, 
by its lower edge, against the posterior surface of the upper 
third of the femur, A small padded metal band likewise 
passes over the back of the lower third of the thigh, just 
above the condyles. The mechanical action songht ta be 
induced by this covtrivance, tends to dimimieh the are of 
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aim, firstly, at supplying the outer aid; secondly, at restor- 
ing the arched bone to its normal condition. 

‘There are two methods by which these objects are sought 
to be accomplished. One seeks for an extension of the 
extremities of the curve, and depression of its are, by 
supplying an artificial base on the side of the concavity, and 
gradually compelling the leg to become parallel with it; 
the other, by an application of a straight line to the vertex, 
or highest point of the arc, endeavours to draw the ex- 
tremities towards the line until the limb has been brought 
into a normal shape.* The latter plan is rarely followed 
—in fact, it is very doubtful whether it can ever have 
succeeded ; firatly, because it is extremely difficult to keep 
any straight surface applied to the vertex of the curve ; 
secondly, because it is almost certain that such a mode of 
treatment, if attempted, would be defeated by the pro- 
daction of abrasions. Mr. Barwell has, however, recently 
revived this old-fashioned plan of treating a curved tibia, 
and in the following manner :—He proposes that a strong 
steel spring arched in a direction contrary to the curve 
should be firmly bandaged to the external side of the curved 
Jeg, under an impression that the re-active force of the 
spring will extend any curvature the tibia may present. Tt 
is, however, far more likely to induce painful pressure upon 
the arc of deflection than expand its extremities. The 
plan generally pursued in the mechanical treatment of 
these deformities is therefore in conformity with the 
former of these two methods, and the instruments are for 
this reason constructed as follows:—The simplest (Fig. 
210) consists of a padded piece of wood placed on the 
leg, and extending from the internal malleolus to a point 
just above the internal femoral condyle; it is therefore a 
base opposed to the convexity of the curve. A long strap 


* Little, p. 82. 
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of webbing is passed several times round the 


embrace both splint and tibia, and this, by compression, — 
tends to diminish the are of curvature. 


Fro. 210, 


The splint acts imperfectly unless secured to the heel 
of the patient’s foot by a metal socket, which has the 
‘effect of preventing the splint sliding round the leg—a 
thing which will happen in spite of the greatest care, unless 
the boot and splint are mutually connected. For this | 

jieoe of metal is fixed to the lower 
h inserted by a tubular socket inte 
of the boot. When the case for treatment is but 
, the apparatus described will do all that is 
anterior yielding is superadded to lateral 
a more complex apparatus will be requisite, 
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by the head of the tibia; whilst a small cushion, which 
rests against the internal malleolus, forms a point of 
support to the lower end of the curve. A piece of bent 
wire, confined to the quadrilateral outline of the back part 


Fro. 211. 


of the leg, is attached to the leg-stem at its posterior 
margin. The whole is completed by a strong leathern 
bandage, which, starting from the leg-stem, passes around 
the back part of the instrument over the arc of curvature, 
when it again rejoins the stem, thns obtaining a circular 
grasp of the leg. The leathern bandage is closed by a 
Jong lace. The action of this apparatus is peculiar, As 
there are two distinct planes of eurvature—one lateral, the 
other anterior—it is important that both should be acted 
upon simultaneously; and this is accomplished in the 
following manner :—The extremities of the lateral curves 
are opposed by the ankle and knee-pads, whilst the 
distance at which the wire calf-piece is placed from the 
posterior surface of the leg necessarily induces a pressure 
of the anterior are backwards, the instant that the leathern 
bandage becomes tightened. So effective is this form of 
instrument, that the arcs of curvature may be even scen 
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applied, the two straps and laced leathern bandage are 
tightened, the former producing pressure against the 
anterior, the latter against the lateral are, whilst the metal 
side-stem supplies a base, at the same time strengthening 
and attaching the whole. 

There is another description of appliance (Fig. 212) 
which I have made use of in cases of sevore anterior 
curvature, unaccompanied by much lateral deflexion. It 

Fro. 212. 


is composed of two perpendicular stems, jointed opposite 
to the ankle, and farnished with a Jacing leathern band, 
which passes across the front of the leg and is then 
reflected back again around the lateral stems. The leg- 
stems terminate above by a metal band which joins them 
posteriorly, and below is a laced boot. On application, 
and tightening of the leathern bandage, the head of the 
tibia receives the pressure of the upper metal band at its 
posterior surface, while the heel of the boot serves for a 
second point of resistance, so that the more the laced band 
is tightened over the are of curvature, the greater will be 
the depression of its transverse axis, with a corresponding 
expansion at the extremities. 

As every kind of tibial deformity may be successfully 
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‘and in old standing cases, alteration through absorption 
resulting from pressure of their osseous facets; and a 
diminished amount of general freedom owing to tension of 
ligaments. Occasionally,though veryrarely, primary altera- 
tion in the bony stractures of the foot and ankle, owing to 
arrest of development in utero, is also met with as one of 
the features belonging to club-foot. Now, however varied 
may be the result of these conditions, and the consequent 
demand for a sound anatomical and pathological knowledge 
of their differences, the wide question remains (the case 
having been diagnosed, and it having been ascertained what 
tendons are shortened and bones displaced), have we the best 
means at our disposal for restoring the limb to its normal 
position? For without these exist and are readily accessible 
for adoption, the most learned disquisition on the causes 
and condition of the deformity will be of little avail. Tt 
is therefore interesting to inquire what these means are, 
how far they differ from each other, and to what extent 
they have received the sanction and approval, not of a 
narrow professional clique, but of the leading members of 
the medical profession. The first question which naturally 
suggests itself on examining an average instance of 
either of the forms which club-foot assumes, is what is the 
readiest measure for producing extension of the contracted 
parts, so that the foot may be easily held in its normal 
position ; and some simple mechanical plan, acting like the 
restraining force applied by the hand, almost at once 
suggests itself, But then the idea necessarily arises, are 
there not also surgical means existing, which might be 
employed in preference for overcoming at once or nearly 
so the resistance offered by the deformity, and thus 
reducing the mechanical appliance to the simple task of 
having to retain the hitherto deformed limb in its cor- 
rected position, until time, and the re-adaptation of 
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outwards, combined with extension, and sometimes ob- 
literation of the arches which compose the plantar surface 
or sole of the foot, is among the most common of those 
deformities of the lower extremity which call for me- 
chanical treatment. 

‘This deformity is especially frequent in young and grow- 
ing girls, owing to the ligamentous structure which forms 
the arch of the foot not being sufliciently strong to 
sustain the weight of the body without undergoing longi- 
tudinal expansion, and consequent diminution, in the hollow 
of the instep, As this lax condition of the plantar liga- 
ménts is generally more marked in the left than the right 
foot, owing most probably to its being the weaker side of 
the body, inequality in length between the two limbs soon 
arises, leading, unless checked by mechanical interference, 
in the shape of mews for sustaining on a level the arches 
of the feet, to spinal curvature. Slight as this cause may 
appear, it is one of the most frequently found in relation 
to vertebral deflection. It is, therefore, a matter of con- 
siderable importance that depression of the arches of the 
feet should be treated at the earliest possible period, in 
order toprevent the grave sequences resulting from neglect. 
As I have already remarked in some of the preceding 
pages, that upon well made and correctly fitting boots and 
shoes depends yery frequently the future health and 
symmetrical structure of the whole frame, too much pains 
cannot, therefore, be taken by those who have the charge 
of children, in secing that these articles of dress are 
carefully constructed. 

Talipes valgus occurs with three different degrees of 
severity, cach of which is treated by means of a distinct 
apparatus, the mechanical actions being based upon the 
peculiar anatomical conditions present in the variety under 
consideration. 
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narrow tin splint is secured to the front of the tibia. 
Finally, a vulewnized india-rubber cord is affixed to the 
two loops already mentioned. The lower extremity rests 
against the centre of the weakened plantar arch, whilst 
the upper is affixed against the external tuberosity of the 
head of tibia. By this means an oblique force is obtained 
tending to lift up the depressed arch, whilst at the same 
time it presents the advantage of permitting free muscular 
motion. Or, as the plaster is a disagreeable and troublesome 
process, the same effect can be gained by a vulcanized 
india-rubber spring fixed at one end to the inner sole of a 
soft boot and at the other to a padded ring placed around 
the calfand held in position by a light, vertical steel spring. 
‘This allows even more muscular motion than the plasters, 
which by their tension around the leg tend to diminish its 
size by acting as a disagreeable ligature. 

In every case it should first be decided whether division 
of the tendons be advantageous, or the contrary. In 
severe cases of valgus, there can be but little doubt that 
‘as the peronci muscles aid in raising the external margin 
of the foot, division of their tendons will often materially 
lessen the period of mechanical treatment, by instantly 
removing one of the main obstacles; nevertheless, there is 
a serious objection to this course, as already stated ; a large 
proportion of cases recover withont operation; and the 
patient suffers no other inconvenience than that of wearing 
a pad within the boot. Fixing an elliptical piece of leather 
externally to the inner margin of the heel, improves the 
appliance greatly, as by giving obliquity to the tread, in 
a direction opposite to that in which the arch is depreased, 
it greatly facilitates the action both of pad and stiffener. 

In the form of valgus just noticed, the full extent of the 
plantar depression is best exhibited, when the weight of 
the patient falls on the foot, as im standing, When 








CLUB-POOT? VALGUS. +19 


splint is so secured by a roller bandage to the inner side 
of the leg, that the pad rests against the scaphoid tuber- 
osity. A webbing strap is then passed around the toes, 
and drawn to the spring by means of a buckle, the me- 
chanical result being, that the pad becomes a fulerum for 
the uplifting of the plantar arch, while the spring acts as 
a lever in overcoming both the muscular traction and 
abduction of the foot. It will be scen that, in this simple 
form of apparatus, there is a manifest deficiency of one 
condition—viz., power of changing the obliquity of the 
sole, which, both in valgus and varus, offers a great 
obstacle to the restoration of the limb to its normal 
state. This apparatus is therefore ill adapted for cases 
in which there is very marked obliquity of the meta- 
tarsus. 

Another apparatus (Fig. 214) is thus constructed :—A 
padded metal shoe receives the foot, a perpendicular stem 
being fixed on its inner margin, just below the internal 

Fro, 214, 


malleolus, with a tangential screw-joint opposite to the 

axis of the malleolus. Above this point, at right angles 

to its plane of direction, another screw is adapted ; a metal 

bar, horizontal with the foot, and secured to the wwnuex 
® 
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unless means be taken to prevent it, the foot will almost 
return to its original condition. 

It is customary therefore for patients who desire to 
recover speedily the natural shape of the foot, to wear a 
lightly constructed appliance during their sleep. 

The apparatus just described would not be applicable, 
save in cases where tenotomy has been performed, prior to 
its adoption. 

A third apparatus is one recommended by Dr. Little in 
which springs are employed in place of stiff metallic bars, 
the mechanical actions, nevertheless, being identical with 
the preceding.” 

A fourth kind (Fig. 215) is thus constructed :—The 
foot is receivell by a metal shoc-piece, and a horizontal 
toc-bar, with a webbing-strap, controls the toes; but 
there is a peculiar deviation from the ordinary construc- 


tion in the leg-stem, which, instead of being placed at the 
inner margin of the heel-piece, is fixed to its posterior 


* One grout objection to metallic mpring power being esed in those 
eases is tho impossibility of regelating. with anything approaching to 
certainty, tho force employed; hence, abrasion is moch more likely to 
rosalt than when the tangential screw ie adopted. 
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border, and is surmounted, at a point corresponding with 
the long axis of the foot, by a tangential screw; the other 
extremity carrying the usual tangential serew ankle-joit, 
which thus forms part of the leg-stem, as in the second 
apparatus. The mechanical power of an instrument thus 
constructed is very great, as it is able, by a special action, 
to depress the external margin of the foot and upraise the 
arch simultaneously—an advantage which cannot be 
overrated. This action may be thus explained :— 

When the foot is secured in the metal shoe-piece, and 
the toe-strap tightened, there is pressure against the 
scaphoid bone, as in the other mechanical appliances 
described ; but when the screw is applied to the posterior 
joint, the entire foot is rotated around its major axis, thas 
inducing, at one and the same time, an uplifting of the 
arch, and depression of the external margin. 

The principles laid down as being essential for the 
mechanical treatment of valgus, are more strictly adhered 
to in this than in any other instrament; for the posterior 
screw is in relation with that point in the great tarso-meta- 
tarsal joint, around which the anterior two-thirds of the 
foot rotates while the external margin of the metatarsus & 
being uplifted; the horizontal bar being likewise always 
brought into the same plane as the matatarsus, drawing i 
downwards and outwards whilst in action. The tangen-— 
tial ankle-screw, also, helps to uplift the arch in the re 
storation of the foot to its normal position (at right angles 
with the leg), by depressing its anterior part. This ixan | 
invaluable instrament. The credit of its invention is due 
to Dr, Langard, of Hamburgh. 

Valgus of the third degree is of very rare occurrence” 
since pain, an invariable concomitant of valgus in #& 
earlier stages of the second degree, indicates the nec 
of treatment, and thus prevents a neglect of the d 
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It is, however, occasionally found amongst waiters at 
hotels, who, from the number of hours they have to stand 
upon their fect, are apt to suffer from very serious valgus. 
When, therefore, this severe form comes under surgical 
care, the apparatus employed for its reduction is gene- 
rally similar to the one last described, with the addition 
of a ratchet-jointed lever and pad fixed to the internal 
margin of the heel-piece, the mechanical “set’’ of which, 
being in a more oblique direction than that of the toe- 
bar, becomes a powerful fulcrum for the uplifting of 
the scaphoid, with adduction of the front of the foot. 
‘This form of lever, aided by the posterior screw, is calcu- 
lated to be highly beneficial in severe valgus. Occasion- 
ally, however, even this instrument is inapplicable by 


reason of an unusually large amount of abduction. The 
mechanical treatment must then be divided into two 


stages. 
For the first, it is necessary to use a slight stem of 


steel with a free joint at the ankle, which is attached to 
the leg by an ordinary calf-band, and fixed (in contradis- 
tinction to all other instruments for valgus), on the outer 


Pra. 216. 


side of the limb (Fig. 216). The stem is hinged yeryen- 
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In cases where the foot is so flat that all trace of the 
longitudinal plantar arch is obliterated upon the patient 
assuming a standing posture, it is advisable to add to 
the pad and stiffener just named the support of a short 
steel rod, articulated at the ankle, and fastened by a 
padded band around the calf. The action of the latter 
appendage tends to give lateral stability to the ankle 
joint and also prevents any displacement of the pad and 
stiffener. I am in the habit of advising its adoption in 
all but the very slightest cases, as tending to shorten 
materially the time of mechanical treatment. 

B. Talipes equinus.—This variety of club-foot is popularly 
known as “ horse-heel,” the chief anatomical characteristic 
being a permanent contraction of the tendo Achillis, by 
which the os calcis—the posterior pier of the plantar arch 
—is raised to such an extent, as to cause the whole weight 
of the body to pass through the front of the foot only, 
thus destroying the natural heel-and-toe action during 
progression. In a mechanical point of view, talipes 
equinus is more easily reduced than any other de- 
formity of the foot. The simplicity of the deformity 
was in all probability the main reason of its having been 
selected for the earliest attempts of modern orthopedic 
surgery. 

Pare talipes equinus, i.¢., equinus unaccompanied by 
any lateral deflection of the longitudinal axis of the foot, 
is a rare deformity ; since the moment the base of support 
given in the normal state by the whole of the foot ix 
transferred to the metatarso-phalangeal extremities, a ten- 
dency arises to contraction inward of the arch of the foot 
in strong persons (equino-varus), outward, in weak ones 
(equino-valgus). ‘The following appliances are those 
most usually employed for the reduction of talipes 
equinus, 
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was suggested by Mr. Liston (Fig. 218). This consists of 
two curved levers, joined at their upper extremity by a 
padded leg-band. A metal shoe is fixed to their lower 
ends, rotating between them at the points of junction, A 
padded strap, passing over the dorsum of the foot from 
that part of the lateral levers which coincides with the 
astragalus, becomes a fulcrum, against which the lateral 


levers act in such a manner as to depress the heel while 
the toes are uplifted. Mr, Liston called this apparatus a 
“ Lever Instrument,” as he rightly conjectured that the 
leverage of the lateral curved bars would act more directly 
and simply upon the raised instep in this, than in any 
more complex contrivance. An important point gained 
in this apparatus was, that the act of walking facilitated 
the descent of the heel, by elongating the contracted 
tendon, whereas, even if walking had been possible with 
Stromeyer’s foot-board, extension of the tendo Achillis 
would have been prevented, on account of the bodily 
weight being thrown upon those cords which uplift the 
toes. In the one apparatus the heel would descend, in the 
other the toes would be raised. 

The principle of action in Mr, Liston’s instrument, may 
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of the plantar arch, with a displacement of the astragalns 
in an anterior direction, T deviated, in some particulars, 
from the principles acted upon in the construction of the 
ordinary instraments. Two curved levers of metal passed 
downwards on either side of the leg, similar to those used 
by Mr. Liston. These levers terminated, anteriorly and 
inferiorly, in a metal plate, which passed under the meta- 
tarso-phalangeal articulation. A ratchet-joint was attached 
to each curve, at a point coincident with the articulation 
of the astragalus and calcaneus with the cuboid and 
scaphoid bones. 

The foot was secured in this apparatus by means of three 
straps, two of which passed over the instep, the third juet 
above the ankle. 

When the instrument was brought into action, the 
anterior two thirds of the foot were raised, a process which 
necessarily caused an clongation of the plantar arch, at 
the same time that it restored the astragalus to its normal 
position in relation with the trochlear surface of the tibia. 
The anterior extremities of the curved levers rotated 
around the screw-centre, and as the plate which is placed 
beneath the toes obtained an elevation proportional to the 
radius passing from the centre-ratchet to the extremity of 
the lever, an extension of the plantar arch was sccured 
by their united actions. 

Another apparatus (Fig. 220), and that which is most 
generally used in the treatment of talipes equinus, is con- 
structed as follows :—A perpendicular lever, from which a 
horizontal stem runs along the length of the foot, is fixed 
to the leg by a calf-band, and attached at its inferior 
extremity to the external lateral margin of a well-padded 
metal shoe-picce. In that portion of the leg-stem which 
is opposite to the ankle-joint an axis is placed, governed 
by a ratchet and screw, while the shoe-piece is hound to 
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sionally employed in the treatment of equinus, as I do 
not consider that their mechanical principles are perfect, 
owing to a probability of s too rapid extension of the ten- 
dons. There is no arrangement made in their construc- 
tion, by which the depression of the heel part of the 
apparatus may be regulated. Briefly, they resemble the 
instrument shown above in all respects save one—the sub- 
stitution of a tempered steel spring, moving on a free avis 
below the external malleolus, in lieu of the stiff perpen- 
dicular stem, with a ratchet ankle-joint. 

Sometimes, in addition to the elevation of the heel, 
there is a considerable lessening of the plantararch. The 
instrument (Fig, 221) which is best calculated for the 
counteraction of this complication is thus constructed. 


Pic. 221. 


An ordinary foot-piece is divided into two parts, one 
receiving the heel, the other the sole of the foot; a 
ratchet joint, coincident in the direction of its action with 
that of the mesial line of the foot, uniting these two por- 
tions. A horizontal metal bar, carrying @ toe-stray, 1s 
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be reduced, without pain or inconvenience to the patient. 
Tn addition to the appliances already described for the 
treatment of talipes equinus, Dr. Davis, of New York, 
adopts a very ingenious method of acting against the 
contracted tendo Achillis by means of vulcanised 
india-rubber cords. His plan of procedure is that of 


Fro, 202, 


first placing some strips of adhesive plaster around the 
limb, just above the condyles of the femur, then binding 
the instep and sole of foot with other strips of plaster, and 
finully connecting the two by strong india-rabber bands, 
one on each side of the leg, these extending from the me- 
tatarsal-phalangeal extremity to the head of the tibia, If 
there is any tendency towards adduction, then the outer 
elastic band is formed of stronger material than its fellow , 
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devised and adjusted, often frets the skin and retards the 
cure. He, however, has probably had to labour under the 
misfortune of possessing mechanisms more or less crudely 
constructed. Dr. Little states that the most favorable 
period for treatment in infantile cases of talipes is a few 
months before the time when the patient is expected to walk. 

Other surgeons advocate the commencement of treat- 
ment at the earliest possible period, namely five or six 
weeks after birth, and allege as their reason the readi- 
ness with which the foot of an infant adapts itself to 
change at this early date. All agree that, at whatever 
age treatment may be begun, everything in the way of 
success depends upon the care and skill with which the 
mechanical appliances are arranged. 

My own personal opinion is in favour of commencing 
mechanical treatment at about the eighth week of the 
child’s age. By doing so advantage is taken of that rapid 
growth and ductility of parts which especially character- 
ises the earliest periods of infantile life; and when it is 
borne in mind that, in order to achieve success we have 
not only to restore the foot to seemly shape and position, 
but establish proper innervation of the affected extremity 
by every means which will promote its nutrition and de- 
velopment, and give tone to the muscles, it surely cannot 
be doubted that the sooner treatment is undertaken the 
better chance there is of speedily accomplishing these 
desired ends, 

In arecent case, in which at the wish and suggestion of 
Mr. Paget, I adjusted mechanical appliances at the seventh 
week, great and immediate improvement ensued, and a 
most favorable and encouraging result followed. In most 
infantile club-feet the difficulty indisputably consists in 
contracted muscles only, and not on malformation of the 
bones, as was at one time imagined. 

3 
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inches broad, and having a length somewhat greater than 
the lower leg. This is bandaged on to the outer or fibular 
margin of the leg, and the foot brought by means of the 
roller gradually to it. As a preliminary for surgical 
division of the tendo Achillis, this splint has found much 
favorable employment, but it is too incomplete in me- 
chanical details to effeet more than abduction of the foot 
and extension of the plantar fascia, 

The next form of appliance is a splint of gutta-percha 
shaped to the form of the foot and leg extended by 
gentle force, and made to assume their best position. In 
slight cases a series of gutta-percha splints will readily 
remove all trace of deformity. The mode of applying this 
splint is by no means unimportant. Orthopedic surgeons 
always propose to affix the splint on the outer region of 
the leg, but in this they are mistaken. It should be ad- 
justed to the inner side from just above the condyle of the 
femur downwards ; as by this arrangement the foot receives 
resistance against its metatarso-phalangeal region, and is 
gently forced to abduct itself, whilst the tension of the 
roller bandage, especially when aided by a pad placed just 
over the cuboid bone causes the foot to assume a natural 
position, and at the same time produces extension of the 
tendo-Achillis and tibial tendons. 

Another form of infantile club-foot apparatus is one 
(Fig. 223) copied from a recent and most ably written 
work on club-foot.* The accompanying woodeut will 
show that it consists of a padded leg trough, jointed at 
the knee, and having x metal shoe, in which the foot of 
the patient is tightly bound by suitable straps, At the 
back of the heel is a ratchet screw, evidently taken 
from Mr. Tamplin’s apparatus, and consequently open to 
asimilar and great objection, namely, that the centre of 


© + Clabsfoot,’ by W. Adaing, 1866, 
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motion being placed at the back of the heel does not 
coincide with that established in the natural foot, and 
which may be clearly demonstrated to exist in the mab 
Icolar axis, With this exception the shoe is very ingenions, 
as it admits of a child’s foot being readily placed, anil 
fully secured under mechanical control. 

A still further advance in the treatment by modeni 
process may be seen by reference to Fig. 224, whieh 
represents the plan introduced by Dr. Andrews, of Chicazn | 
for the treatment of talipes varus. In this will be seem 
the application of elastic force as an agent for overcoming 
distortion of the foot; but a feature is present which may 
strictly belong to Dr. Andrews. This is the insertion of 
a fulerum formed by « soft roller just above the lay 
bone. 

The method of adjustment of this apparatus is | 
simple. It consists in attaching two broad vertical 
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of adhesive plaster to the leg, and holding them in 
position by two horizontal bands also composed of sticking 
plaster. Around the foot a broad band of plaster is fixed, 


Fro. 224. 


= 
and bifurested at its extremity, where two vuleanised 
india-rubber straps are attached. A roll of bandage is 
finally slipped under the elastic, and forms the fulerum 
just spoken of. The invention is clever, but hardly pro- 
vides for abduction of the foot. 

At the same time, in that large class of cases which 
merely exhibit a tendency to varus, this mode of employ- 
ing mechanical treatment is highly advantageous, both on 
account of its simplicity and the perfect manner in which 
it controls the foot. 

All appliances acting by clastic force being intended 
to bring into exercise those muscles which are abnormally 
weak and tire out the resistance of those that arc unduly 
contracted, it is probable that Dr. Andrew’s method of 
accomplishing this will find many advocates, as it most 
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feet, and has for some time been largely employed by 
most of the eminent surgcons of England and France, 

A very valuable and clever instrament is that devised 
by M., Blane, of Lyons, in which the idea of acting by 
elastic force is usefully combined with the condition of a 
retentive apparatus (Fig. 226). The foot of the patient is 
secured by straps to a padded shoe, the sole of which 
has two steel wire levers attached to it, as represented in 
the following figure. 


Pro, 226, 


‘These wire levers play a very important part, as they 
are so placed that when two india-rubber rings are joined 
to them, and secured to a band of steel which surrounds 
the calf, flexion and abduction of the foot at once result. 
Tn order that the traction of these elastic straps may not 
displace the foot in the shoe, a padded steel spring is 
passed over the instep, and secured by a buckle and strap 
to the side of the shoe. There is also a band of stecl 
passing over the malleolus, and this is prevented from 
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be reduced, without pain or inconvenience to the patient. 
Tn addition to the appliances already described for the 
treatment of talipes equinus, Dr, Davis, of New York, 
adopts a very ingenious method of acting against the 
contracted tendo Achillis by means of vuleanised 
india-rabber cords. His plan of procedure is that of 


first placing some strips of adhesive plaster around the 
limb, just above the condyles of the femur, then binding 
the instep and sole of foot with other strips of plaster, and 
finally connecting the two by strong indin-rubber bands, 
one on each side of the leg, these extending from the me- 
tatarsul-phalangeal extremity to the head of the tibia. If 
there is any tendency towards adduction, then the outer 
elastic band is formed of stronger material than its fellow , 
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devised and adjusted, often frets the skin and retards the 
eure. He, however, has probably had to labour under the 
misfortune of possessing mechanisms more or less crudely 
constructed. Dr. Little states that the most favorable 
period for treatment in infantile cases of talipes is a few 
mouths before the time when the patient is expected to walk. 

Other surgeons advocate the commencement of treat- 
ment at the earliest possible period, namely five or six 
weeks after birth, and allege as their reason the readi- 
ness with which the foot of an infant adapts itself to 
change at this early date. All agree that, at whatever 
age treatment may be begun, everything in the way of 
success depends upon the eare and ekill with which the 
mechanical appliances are arranged. 

My own personal opinion is in favour of commencing 
mechanical treatment at about the eighth week of the 
child’s age. By doing so advantage is taken of that rapid 
growth and ductility of parts which especially character- 
ises the earliest periods of infantile life; and when it is 
borne in mind that, in order to achieve success we have 
not only to restore the foot to seemly shape and position, 
but establish proper innervation of the affected extremity 
by every means which will promote its nutrition and de- 
velopment, and give tone to the muscles, it surely cannot 
be doubted that the sooner treatment is undertaken the 
better chance there is of speedily accomplishing these 
desired ends. 

In arecent case, in which at the wish and suggestion of 
Mr. Paget, I adjusted mechanical appliances at the seventh 
week, great and immediate improvement ensued, and a 
most favorable and encouraging result followed. In most 
infantile club-feet the difficulty indisputably consists in 
contracted muscles only, and not on malformation of the 
bones, as was at one time imagined. 

BN) 
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inches broad, and having a length somewhat greater than 
the lowerleg, This is bandaged on to the outer or fibular 
margin of the leg, and the foot brought by means of the 
roller gradually to it. As a. preliminary for surgical 
division of the tendo Achillis, this splint has found much 
favorable employment, but it is too incomplete in me- 
chanical details to effcct more than abduction of the foot 
and extension of the plantar fascia. 

The next form of appliance is a splint of gutta-percha 
shaped to the form of the foot and leg extended by 
gentle force, and made to assume their best position. In 
slight cases a series of gutta-percha splints will readily 
remoye all trace of deformity. The mode of applying this 
splint is by no means unimportant. Orthopedic surgeons 
always propose to affix the splint on the outer region of 
the leg, but in this they are mistaken. It should be ad- 
justed to the inner side from just above the condyle of the 
femur downwards ; as by this arrangement the foot receives 
resistance against its metatarso-phalangeal region, and is 
gently forced to abduct itself, whilst the tension of the 
roller bandage, especially when aided by a pad placed just 
over the cuboid bone causes the foot to assume a natural 
position, and at the same time produces extension of the 
tendo-Achillis and tibial tendons. 

Another form of infantile elub-foot apparatus is one 
(Fig. 223) copied from a recent and most ably written 
work on club-foot.* The accompanying woodent will 
show that it consists of a padded leg trough, jointed at 
the knee, and having a metal shoe, in which the foot of 
the patient is tightly bound by suitable straps. At the 
back of the heel is a ratchet screw, evidently taken 
from Mr. Tamplin’s apparatus, and consequently open to 
a similar and great objection, namely, that the centre of 

* ‘Clubefoot,’ by W. Adams, 1886, 





motion being placed at the back of the heel does not 
coincide with that established in the natural foot, and 
which may be clearly demonstrated to exist in the mal-_ 
leolar axis. With this exception the shoe is very ingenious, — 
as it admits of a child’s foot being readily Placed,’ and 
fully secured under mechanical control. ~~ 
A still further sivance in the treatment by moders 
process may be seen by reference to Fig. 224, 
represents the plan introduced by Dr. Andrews, of Chi 
for the treatment of talipes varus. In this will be 
the application of elastic force as an agent for ove 
distortion of the foot; but a feature is present wl 
strictly belong to Dr. Andrews. This is the in i 
a faleram formed by a soft roller just above the cul 
bone. 
The method of adjustment of this app 
simple, It consists in attaching two broad 
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of adhesive plaster to the leg, and holding them in 
position by two horizontal bands also composed of sticking 
plaster. Around the foot a broad band of plaster is fixed, 


Fi. 226, 


and bifurcated at its extremity, where two vulcanised 
india-rubber straps are attached. A roll of bandage is 
finally slipped under the clastic, and forms the fulcram 
just spoken of. The invention is clever, but hardly pro- 
vides for abduction of the foot. 

At the same time, in that large class of cases which 
merely exhibit a tendency to varus, this mode of employ- 
ing mechanical treatment is highly advantageous, both on 
account of its simplicity and the perfect manner in which 
it controls the foot, 

All appliances acting by elastic force being intended 
to bring into exercise those muscles which are abnormally 
weak and tire out the resistance of those that are unduly 
contracted, it is probable that Dr. Andrew’s method of 
accomplishing this will find many advocates, as it wow. 
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feet, and has for some time been largely employed by 
most of the eminent surgeons of England and France. 

A very valuable and clever instrament is that devised 
by M.. Blane, of Lyons, in which the idea of acting by 
elastic force is usefully combined with the condition of a 
retentive apparatus (Fig. 226). The foot of the patient is 
secured by straps to a padded shoe, the sole of which 
has two steel wire levers attached to it, as represented in 
the following figure, 


Fie, 226, 


Those wire levers play a very important part, as they 
are 0 placed that when two india-rubber rings are joined 
to them, and secured to a band of steel which surrounds 
the calf, flexion and abduction of the foot at once result, 
In order that the traction of these elustia straps may not 
displace the foot in the shoe, a padded stecl spring ix 
passed orer the instep, and secured by a buckle and strap 
to the side of the shoe. There is also a band of steel 
passing over the malleolus, and this is prevented from 
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bound around the leg and foot, with a vulcanised india- 
rubber cord connecting the two portions of plaster, 

Tn this arrangement the muscles of the leg remain free 
and uncontrolled, the front of the foot and a small por- 
tion of the thigh being the only bandaged parts. 

The advantage of this arrangement is that it prevents 
any arrest of muscular development, such as must occur 
when thelimb is bound all over by bands of sticking-plaster. 

The form of appliance, of which the last described is 
said by the American authors I have quoted to form the 
prototype, is one which during the last four or five years 
has attracted much attention among the medical profes- 
sion in England, as upon the system an entire revolution 
in the treatment of club-foot is professed to have been 
inaugurated. 

Few can dispute the great ingenuity and care which 
have been displayed in devising and carrying out the method 
of treatment referred to, but it is open to the very scrious 
objection of defeating, to a certain extent, the primary 
object for which it was adopted. ‘To explain this more 
clearly it is necessary to state that its originator maintains 
the theory that all cases of club-foot have paralytic origin, 
Tlence, he inveighs very strongly, in his published writings, 
against the practice of treating the foot as a whole, and 
thus limiting the natural action of the muscles and moyve- 
ments of the osseous structures during the time the case 
is under treatment. He reproaches the orthopmedie school 
of surgery with crudity of mechanical arrangement, and 
@ certain want of scientific comprehension of the dis- 
tinguishing physiological features of club-foot. To quote 
his own words: 

“The greater number of, if not all deformities are, we 
haye seen, produced by debility or paralysis of certain 
muscles. Now as soon as a muscle is thus circumstance’, 
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axis, B also acts as a flexor of the foot, and serves to 
extend the tendo Achillis. p is a small slip of tin placed 
under the plaster to prevent it from being dragged down- 
wards by the force of a ands. It will be seen that the 
vertical forces, A and », act at such a slight distance in 


advance of the ordinary ankle-joint, as to exercise very 
little leverage in extending the tendo Achillis, or in depress~ 
ing the hecl, and I greatly question if a severe case of 
equino varus could be acted upon at all by this procedure. 
The attempt, however, to imitate the force and action of 
natural muscles is very ingenious. 

The same purpose is nevertheless far better gained by 
adopting the form of apparatus figured at page 499, 
which represents shoe into which the foot is easily 
held by ordinary instep and heel straps, such as all 
club-fect instruments possess. Free movement, both of 
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the muscles and osseous structures is given by joints 
corresponding with the malleolar, calcial, and 
astragaloid centres of movement. But the greatest ad- 
vantage of all is, that the one single force of india-rubber 
produces simultaneously extension of the heel tendon, 
abduction of the foot, and rotation of the whole front of 
the foot. There is here perfect freedom of muscular 
motion, and the weakened or paralysed museles are en 
couraged into action, whilst those which are abnormally 
contracted become eventually tired out and extended. 

This was the first apparatus with elastic force ever in- 
vented, and I had it patented, at the same time, to secure 
priority of claim.” 

Surgical writers recognise three degrees of severity of 
talipes varus:—In the first and slightest, there is inver 

Fig. 229, 


Zi 


* Seo page 288, 





CLUS-roor : VARUs. 7 


sion of the metatarsus, trifling upraising at the heel, and 
obliquity of the sole. These conditions are the conse- 
quence of persistent contraction of the tibiales postieus et 
anticus, and the muscles which end in the tendo Achillis. 
In the second, great adduction of the moetatarsus, with 
considerable oblique displacement of the scaphoid boné 
around the anterior surface of the astragalus ; uplifting of 
the os calcis, and an arching outwards of the tarsal bones, 
80 that the cuboid becomes remarkably prominent, are the 
most marked features. In the third, a long maintenance 
of the foregoing conditions has actually brought abont a 
change of form in the very bones themselves, so that the 
patient is absolutely compelled to walk, though with great 
pain, upon the dorsum of the foot. 

Prior to a description of the various other mechanisms 
which have been devised for the treatment of these three 
varictics of varus, it will be well to touch briefly on the 
relations which some of the tarsal bones bear to the centres 
around which they play, 

In a normal state of the foot, the axis of its motion with 
the leg is situated in the tibio-tarsal joint (i.e. so far as 
flexion and extension are concerned), the surfaces of which 
are nearly horizontal—sufficiently so, practically, at all 
events, for the performance of the various motions of the 
foot in its mesial plane. The axis of motion on which the 
external and internal margins of the metatarsus are alter- 
nately lifted or depressed, is likewise referable to this 
point, as is also that of horizontal rotation, though this 
last is seldom of marked importance. Thus the various 
motions which the foot as a whole is capable of receiving 
are all dependent upon one common centre of motion in 
the tibio-tarsal articulation. 

‘The most restricted of the above movements between 
the foot and leg bones are those in horizontal and tetera 
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I shall commence by describing the plan pursued by 
Sheldrake (the earliest English writer on the treatment 
of club-foot), prior to the introduction of tenotomy. His 
apparatus consists of a padded metal shoe and lateral leg- 
splint, with a horizontal toe-spring. It is attached as 
follows:—The deformed foot is carefully bound in the 
shoe-piece by strips of adhesive plaster, the next step 
being to secure the side splint to the outer side of the 
leg, in a similar manner, and the adducted foot is then 
finally drawn to the shoe. The mechanical action of this 
appliance is readily intelligible, for upon binding the foot 
within the shoe-piece, its lateral and inferior arches be- 
come extended by the pressure of the strapping on the 
dorsum of the foot, together with the connter-resistance 
of the calcis and metatarsus. When securing the side 
splint, care must be taken to give it n fulcrum against the 
metallic edge of the shoe-piece, as all chance of abrasion 
over the cuboid bone is thereby avoided, while at the same 


time the tendo Achillis may be stretched by slightly varying 
the angle of the foot-piece. When, last of all, the lateral 
horizontal toe-spring is brought to bear upon the foot, x 
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riveted (c), which is in turn received into a steel socket; 
the latter being in connection with a portion of the bar 
(f) which joins two lateral uprights (d d) (in which a leg- 


Fig. 231. 


splint, supporting the calf, terminates), by means of « 


small metal ring on the cylindrical surface of the bar, 
which, in addition to receiving the socket, can he rotated 
on its own transverse axis. Thus, the fixing of the socket 
to the sole-picce allows the inncr margin of the foot to be 
moved in adownward direction, abduction being facilitated 
by the manner in which the socket is received in the metal 
ring; whilst the cylindrical form of the connecting bar 
enables the ring to turn on its surface, by which means 
every advantage is afforded for obtaining the required 
amount of depression at the heel. In order that the foot 
may be maintained in the desired positions, each point of 
motion can be checked at will, by simply tightening a 
small thumb-screw; and in this way the foot may be 
gradually brought into a correct form, without abrading 
the cuticle or paining the patient, while the instrument is 
so adaptable that it can be fitted at any angle which the 
foot under treatment may have assumed. I entertain a very 
high opinion of this apparatus, believing that, for simplicity 
of construction and ease in management, it is a8 good as 
any yet employed. It can be successfully applicd to 
every condition of talipes. 
Ot 
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‘The instrument now about to be described, is more fn. | 
quently used than any other at the Royal Orthopede 
Hospital (Wig. 232). It consists of a padded shoe, 
which the foot is strapped. At the external margin of 


Pro, 232. 


shoe, close to the heel-piece, a perpendicular leg-stem i 
fixed, containing a rack-and-pinion joint, coineident with 
the ankle-joint. A metal stem passes along the external 
margin of the foot, having at its extremity a rather broad 
strap, by which the toes are surrounded. 

‘This instrament is a modification of Scarpa’s shoe, sed 
is thus applied :—The ratchet-screw is first placed at such 
an angle as will allow the leg-stem and foot-piece to agree 
in direction with the corresponding parts in the deformed 
limb; the heel is then placed firmly in the recess intended: 
for its reception, where it is secured by two padded 
which pass over the instep. The ankle-band is now fe 
tened round the leg, just above the malleoli, and beneatl 
the perpendicular stem, thus forming a cylindric 
which restrains the heel so effectually that it ca) 
perpendicularly in the shoe, whilst at the same ti 
the two instep-straps in obtaining a firm hold » 
foot. Proceeding with the adjustment, the to 
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the extremity of the horizontal stem is next passed around 
the toes, taking care to pass it over the toes only, so as to 
avoid falling into a blunder of occasional oceurrence—viz. 
passing it round the shoe-plate ax well as the toes, a pro- 
cedure which negatives the action sought. Finally the 
operation is completed by fastening the calf-band, and 
thereby firmly attaching the entire apparatus to the leg, 

To bring this instrument into action, the toe-strap must 
be gradually tightened to remove the adduction, and the 
ankle-screw carefully turned until the heel is bronght 
slightly downwards. By doing this every two days for 
about six weeks, the foot can be gently brought into its 
normal position, 

There is one great objection to this modification of 
Scarpa’s appliance, which is, that the fuleram by which 
the tarsal arch is opened out is obtained by pressure against 
the cuboid bone, the cuticle over which will, unless the 
most vigilant precautions are taken, most probably be 
abraded; an untoward event, which necessarily retards 
the progress of the cure for so long @ period as the wound 
may remain unhealed. 

Dr, Langaard, the celebrated orthopractic mechanist of 
Hamburg, has invented the following instrament (Fig. 
233). An ordinary laced boot, stiffened on the inner 
side, especially at the heel, is fitted with a steel outside 
lateral stem, containing a rack-und-pinion centre just 
below the external malleolus, and two hinges (acting late- 
rally), which are placed above it, at about two inches apart 
from each other. The upper end of this leg-stem ter- 
minates in a perforated lip. Thus much for the lower 
portion of the apparatus. The upper consists of a padded 
thigh-band and calf-trough, connected by an external stem, 
which is jointed at the knee. A perpendicular screw is 
fixed to the outer side of the calf-trough, the lower end of 
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diminishing the length of the metallic superficies with 
which it is enveloped ; the deformity is thus reduced to a 
condition of equinus. The rack-and-pinion centre, at first 
placed beneath the ankle-joint, but now brought up #o as 
to coincide with its axis of motion, will enable the operator 
to clevate the foot, while he at the same time depresses 
the heel, and in this manner restore the limb to a natural 
shape. 

‘This apparatus seems to be based upon the opinion held 
by some anatomists, that there is a mechanical centre at 
that point in the tarsus where the astragalus, calcaneus, 
cuboid, and nayicular bones meet, and around which the 
anterior portion of the foot rotates longitudinally in the 
formation of varus, At first sight it would appear that 
the instrument must act upon all the limb which is situated 
below its tibial extremity; but as the astragalus is firmly 
locked within the trochlea formed by the ends of the tibia 
and fibula, the obliquity of the sole of the foot in varus 
depends more probably upon lateral inversion, or adduction 
of the anterior two thirds, accompanied by slight axial 
rotation. It is frequently suggested that obliquity of the 
plantar surface may be produced solely by the combined 
extending and adducting actions, without the least longi- 
tudinal rotation; the argument being, that the metatarsus 
is primarily oblique from the very shape of the individual 
component bones of the tarsus, with which it is articulated, 
and that during the formation of varus the foot is at first 
extended, then drawn laterally inwards by muscular force, 
the metatarsus, in this latter process, simply moving in its 
plane of relation with the component bones of the tarsus, 
which, being originally oblique as compared with 
the horizontal axis of the malleolus, compels the foot to 
move in a latero-superior direction. Opposed to this 
opinion, mechanically speaking, is the considerstion, Soak 
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yersion of the upper border of the heel-piece, just below 

the external anklo, being at once set up, great pressure 

against the os calcis is produced, and this without the 

gain of any marked change for the better in the torsional 

uplifting of the inner border of the metatarsus (due, 

probably, to rotation at the astragalo-scaphoid articula- 
Pro, 234, 


tion). Nevertheless, there is this advantage about this 
instrument, ‘that it enables the shoe-piece to be more 
accurately moulded to the foot than it could be in any 
other form of instrument ;” and since much of the plantar 
obliquity subsides when the anterior part of the foot is 
drawn outwards, we get a negative benefit from the cir- 
cumstance that the rack-action just mentioned diminishes 
the pressure exerted by the heel-piece, while in action, 
against the external lateral surface of the heel and ankle 
—and unequal pressure is the chief point of complaint in 
ail modifications of Searpa’s shoe. 

I would in this place enter upon an analysis of the 
various motions which arise during the progress of talipes 
varus, from its earliest symptoms to the fully devdoyed 
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may be more or less approximated in various individuals ; 
still, the establishment of the common centre is not in the 
least degree affected by this cireumstance; it is simply 
neceseary to make such allowances for trifling yariations 
as cach case may seem to demand. 

The formation of equino-varus being mainly referable 
to the contraction of those muscles which extend and 
adduct—viz., the gastrocncmius, soleus, and tibiales, it is 
indisputable that these must exercise their power around 
some special point, as otherwise they would mutually 
antagonise each other, and a deformity could not be set 
up. 

On examining the direction assumed by the osseous 
structures of asevere case of club-foot, it will be found 
that, in addition to that self-evident centre, around which 
the foot moved during its extension and subsequent con- 
dition of equinus, there must have been another centre 
from which the displacement of the scaphoid, latero- 
superiorly around the articulating surface of the astragalus, 
proceeded. 

When measuring the radii of motion, with a view of 
discovering where the axis lies, it is necessary to take some 
common point in the foot, sufficiently distant to be easily 
demonstrated in its relations with other centres, and yet 
so firmly established as to be but slightly influenced, as 
regards its distance from the assumed centre, by any 
positional change of the various bones included in the 
circumference of the cirele in which the radii of motion 
lie. I have accordingly selected the first metatarso-pha- 
langeal joint, as a fixed point readily demonstrable in all 
stages of club-foot, Having taken this as a fixed point in 
the periphery of the circle formed by the radii of motion 
from the common centre, I would direct attention to the 
following diagrams. Figs, 237 and 238 are to be considered 
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In Fig. 236, which represents the direction assumed by 
the foot during the formation of varus, let p be the as- 
tragalo-scaphoid articulation, and c the metatarso-phalan- 
geal, at whatever angle the foot may be abducted, the line 
» c shall be equal to the line p r—therefore v is the axis 
of motion in the formation of varus. 

‘Thus, in the formation of equino-varus, the metatarso- 
phalangeal articulation passes by two distinct planes of 
motion, from s to ¢, and from ¢ to r. 

Now, instead of moving the point s, first to c, and then 
tor (a8 in Figs. 285 and 236), it can be made to move 
from 1 to r in a direct line, as may be scen in Fig, 237. 


Pia. 237. 


Let c be an established point between the centres a p, 
and equidistant from each, so that G 4 shall equal op; 
G will then partake of the character of both centres, and 
thus become the common axis around which » will move 
in its progress to ¥, and the arc » r will be the line of 
direction taken by # in its passage to ry, This may be better 
understood by a reference to Fig. 238, 

Let av be the malleolar, and s p the scaphwidel ais, 
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r representing the metatarso-phalangeal articulation, Tn- 
stead of moving the point ¥ first round the scaphoidal 
axis 8p, through the plane « », from F to © (at whieh 


Fig, 238. 
38 


point the foot would be in equinus), and then around the 
malleolar axis 4 ¥, through the plane » Dy from ¢ to# 
(when the foot would be brought to its normal position); 
instead, I say, of moving round these two axes, and 
through two distinct planes, first, from F to ¢, and ther 
from c to #, the point adopted, », could move round one 
axis 0, placed at am angle of 45° to the two former, passing 
through one plane only from F to B. 

It is, therefore, quite possible for an apparatus to le 
constructed which would, from one centre, restore am 
equino-varus toanormal condition. The annexed 
(Fig. 239) depicts an instrament fabricated with the 
object. I have since modified this valuable insteament 
by attaching the same central ratchet arrangement m* 
padded metal shoe, and fixing to the plate, which is dividel | 
at the centre of the sole, a second screw axis, ao placed 
to assist in abducting the foot. Tt is thus rendered. 
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most perfect and manageable of all club-foot appliances. 
The leg-stem is also furnished with a knee-joint and carried 
above the knee, henes conquering that rotation of the 
tibia which generally preacnts itsclf in cases of severe 
club-foot. 


The mechanism consists of a metal stem, furnished at 
the point which I have just laid down as being the common 
centre of movement with a rack-and-pinion joint, coin- 
cident in its plane with a line drawn from the great-toe- 
joint of the deformity to the point which this articulation 
would occupy in the normal limb, The lower extremity 
of the leg-stem bears a padded metal plate, which embraces 
the metatarsus, and gives the mechanism control over the 
entire foot. Its upper limb carries calf- and thigh-bands, 
which secure the instrument firmly to the leg, while at 
the same time they afford a point of resistance for the 
action of the lower portion of it. 

Upon moving the rack-and-pinion centre, the foot 
becomes gradually unfolded, and the necessity of dividing 
the mechanical treatment into two parts isthus done away 
with. 

T have named this instrament the Orthopede. 
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The instrument described at page 215, for the relief of 
valgus, may also be used for varus. The mode of its appli. 
cation, when adopted for varus or valgus, consists in the 
adaptation ofthe perpendicular leg-stem to the onfer wide 
of the limb for the former, the ivner for the latter 
deformity. 

For patients residing at a long distance from the me 
chanicians, and who cannot readily have alterations made 
in the construction of their apparatuses, this instrament 
is invaluable, for it is little apt to be placed out of onder, 
and it is easily applied. 

On referring to the instrument, it will be perceived that 
a-small pad, which supports the tuberosity of the scaphoid 
in valgus, rests in varus upon the euboid, and thus tends 
to expand the inner margin of the foot by pressing on the 
convexity, and expanding the extremities of the curre 
Owing to the peculiarity of the action of the rack-anid- 
pinion at the back of the heel, there is little canse for 
fearing any abrasion of the skin over the cuboid during the 
mechanical treatment. 

Another description of appliance (Fig. 240) is con. 
structed, by dividing the shoe-piece into two parts, and 
placing a ratchet-screw at the point of their junction 
(which is situated just below the point of convergence af 
the astragalus, calcaneus, cuboid, and scaphoid bones). 
By this arrangement an endeavour is made to obtaia 
absolute control over the lateral motion of the anterior 
two thirds of the foot, without subjecting the cuboid regioa 
to a painful degree of pressure, an untoward event which 
is occasionally « source of annoyance in cases of long 
standing, where the toe-strap and horizontal bar are 
employed in overcoming adduction, without the sasistame 
of this division of the sole-piece. In order that the ’ 
plate may readily follow the direction assumed by the 
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in its deformity, it will often be found advisable, when 
constructing this instrument, to add a rack-and-pini 

joint to the toe-bar, just over the cuboid: by this means 
the horizontal lever and sole-plate mutually contribute to 
perfecting each other’s mechanical action. This apparatus 
is also farnished with a double rack-and-pinion leg-stem. 
On application, the diyision in the sole-plate, and the 
ratchet of the toc-bar, allow an accurate adjustment to the 
shape of the foot. In order to bring the instrament into 
action, it is necessary that the toe-bar rack be first moved 
in an outward direction, by which proceeding a tension 
egainst the plantar arch is obtained: the ratchet in the 
sole-plate is next so turned that the foot may be abducted, 
when, since the os calcis and astragalus are firmly held by 
the heel-socket of the shoe-piece, the scaphoid becomes 
gradually drawn outwards. This process entails a separa- 
tion of the mechanical treatment into two distinct stages. 
In the first, which has just been described, we endeavour 


to reduce the foot into a state correspondent with that of 
simple equinns, and where this has been accomplished ; 
the second stage of treatment is commenced by depressing 
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entire metatarsus; whilst, posteriorly, it simply in- 
volves the remaining portions of the astragalus and 
calcaneus. 

The anterior radius moves in 2 downward, the posterior 
in an upward direction, thus forming segments of circles 
at their extremities, proportionate in area to the distance 
which intervenes between the centre of motion and the ex- 
tremity of either radius. It may therefore be laid down 
a8 an axiom, that no artificial centre which does not coin- 
cide with that demonstrated as the natural one, can 
possibly correspond with the mechanical position assumed 
by the foot in equino-varus. In the apparatus attributed 
to Mr. Tamplin, however, the axis of the instrament 
is placed immediately below the posterior margin of the 
oa calcis; hence, the whole of the foot is embraced by the 
radius running from that point to the end of the toes, the 
said radius being represented by the action of the sole- 
plate. Now when the rack is turned, for the purpose of 
diminishing the inordinate extension of the foot upon the 
leg, the heel is uplifted, instead of being depressed. To 
show this more clearly I have appended two diagrams, 
which will, I think, render the error committed in the 
mechanical construction of the shoe tolerably clear. 


Fro, 241. 


aa Bm 


The asterisks placed above the astragalus are intended 
to represent the natural or true centre of motion ; that at 
MS 
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being singular ; for, owing to the disposition of the pos- 
terior (calcial) and lateral (malleolar) centres, the external 
margin of the foot is uplifted, and the heel depressed, by one 
and the same elastic cord. The most prominent advantages 
accruing from this piece of mechanism are,—the removal 
of the deformity by a power analogous to that which 
¢reated it; and the maintenance of complete mobility of 
the foot throughout the whole period of treatment. The 
Indin-rubber cords can be increased in power to any 
extent which could be desired, by employing them of 
various sizes; and the elastic character of the resistance 
much diminishes the probability of abrasion being pro- 
_ duced, Another good point about this instrument is, 
that the same apparatus is equally applicable to either varus, 


valgus, equinus, cquino-varus, or calcaneus; a8 it is 
only necessary to vary the position of the cord, to obtain 
those particular mechanical actions, which may be desired 
for the amelioration of any one of these maladies. The 
only ground on which it is ever likely to be objected to is, 


Fio, 242. 


that the elastic cord might elongate the tendons too 
rapidly ; but this inconvenience can readily be obviated, 
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downward prolongation from the leg-stem, the aperture, 
or slit, of which receives a pinion, forming by the shaft 
a worm, on which a nut of metal is screwed. Thus fir 
the instrument is constructed with a view of overcoming 
the obliquity of the metatarsus. A horizontal screw is 
placed at the upper part of the leg-stem, just below the 
knee-jomt, which by acting against a small lip of steel, 
rotates the entire lower portion of the stem, and, of course, 
with it the shoe-piece. ‘This movement is intended to 
counteract the adduction. 

Tn employing this instrument, the foot must first of all 
be firmly fixed in the shoe part by straps; the next atep 
being to secure the calf and thigh-bands. Then screw the 
nut upon the ankle pinion, in order that the sole of the 
foot may be everted: the horizontal screw at the calf 
portion of the leg-stem may now be turned, which has the 
effect of rotating the foot outwards, and bringing it into 
a condition of equinus. Lastly, flex the ankle ratchet, in 
order that the auterior part of the foot may be uplifted, 
and the whole restored to # normal state.* 

This apparatus is as simple in its mode of application, 
and as efficacious in its operation, as any with which I am 
acquainted ; while, by its rotative power being applied in a 
line correspondent to the longitudinal axis of the leg, the 
euboldal surface is exposed to a very slight amount of 
pressure—a matter of no slight importance in the manage- 
ment of mechanical appliances for Talipes Varus. 

The next instrument (intended for adult yarus) was 
suggested by me to Mr. Adams, who has already published 
an account of itt 

In construction itis based upon the principle of dividing 


* This instrament was constructed at the suggestion of Mr, Le Gros 
Clarke, and bears bis name. 
+ ‘Medical Times’ Adams’ Lectures. 
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greatest delicacy, and there is no form of varas, however 
severe or complicated, which it cannot overcome, if used 
skilfully, and with a thorough knowledge of its practical 
details. 


Maintenance of the position of the foot after the relief of 
valgus or varus.—In addition to the instruments employed 
for the reduction of yarus or valgus there are others in- 
tended only to retain the limb in its corrected position, 
as also for adaptation in cases where there is simply a 
tendency to club-foot. 

Of those which I shall here speak of, some are intended 
for the purpose of exercising the limb, when the mechani- 
cal distortion has been remedied ; others for cases where 
extension is combined with exercise. For the sake of 
convenience, these appliances may be divided into two 
groups. In the first are placed the instruments which 





504 DEPOMMITIES, 


simply retain the foot in position; in the : 
which likewise extend and exercise the limb. 

‘The simplest form of appliance for retention | Pray: 
in infantile cases is a padded splint, which is ehaped to 
the tibial surface of the log, and rendered rectangular at 
the shoe-part. When applied, it is bound on the log by » 
few folds of an clastic roller, ‘This splint can be worn by 
night, as well as by day, as it is perforated, in order that 
she Tb may bo. kept ool ee 


wtbe next retentive instrument (Fig. 245) for varus & 
composed of a metallic stem, passing as high as the centre 


of the calf, on the tibial or inner surface of the leg. 

stem is attached below to a stiffened Ineed-boot, and is 

furnished at the ankle with a stop-joint, i.e. one that ix” 

limited in action to flexion of the foot upon the leg, bya 
metallic point, or spur. This is intended to prevent re 

contraction of the tendo-Achillis, which might take place 

if a too ready extension were permitted, 


The outer ankle is supported by a triaugular strap, which 
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preserves the foot in its corrected posture, by acting against 
the metallic stem. 

Another appliance (Fig. 246) consists of two lateral 
stems, fixed to a calf-band, and furnished with stop-ankle- 
joints; the object of which is to maintain the plantar 


surfuce of the foot in a horizontal position, especially 
where it manifests any tendency to obliquity. Since the 
two stems are fixed to a calf-band, they compel the bottom 
of the foot to remain at right angles with themselves, for 
it would be impossible for the sole to become oblique, 
without a shortening of one of the perpendicular bars. 
The next kind of apparatus (Fig. 247) is made by 
carrying a leg-stem as high as the middle of the thigh; 
joints being placed atthe kneeand ankle. It is customary 
to apply this instrument either on the outer, or on the 
inner side of the leg. If the former plan be adopted, the 
boot is so arranged as to turn the toes out at a considerable 
angle; whilst the padding, lining the calf and thigh-bands, 
is composed of a material which will eling to the limb— 
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the inner side; if, however, there be no lateral deflexion, 
but simply a disposition for the foot to be adducted, it 
may be applied to either side indifferently. 

Another appliance (Fig. 248), constructed to prevent 
lateral inversion, consists of a perpendicular stem, worn 
on the outer side of the leg, and attached below to the 
hoot; while above it terminates in a padded band, which 
surrounds the pelvis. Joints are placed at the ankle, knee, 
and hip, in order that the instrament may be freely flexed. 


Pro, 248. 


Since the pelvic band is elliptical, it is hardly possible for 
it to tarn upon the body, however strongly it may be 
urged to do so by the tendency of the leg to inward rota- 
tion. The perpendicular stem is thus maintained in the 
same planc as the mesial line of the body, the foot being 
held in a correct position, by the oblique se¢ which is 
given to the plate by which it is secured to the instrument, 

This instrument is sometimes modified by the addition 
of an inside stem, The object of which is, to keep the 
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It consists of a metal stem, jointed at the knee and ankle, 
and fixed to a laced boot at the inferior extremity, the 
superior being attached to s padded metal pelvic band. 
‘The leg-stem is secured to the pelvic band by a perpen- 
dicular hinge, one side of which contains a small horizontal 
serew.* On turning this screw, the whole of the leg is 
rotated outwardly, thus compelling abduction of the toes, 
and at the same time effectually overcoming all tendency 
to inversion. 

The same principle was carried ont in England long 
ago; but instead of a screw at the waisthand a steel slide 
was made use of, governed by a buckle and strap at the 
back of the pelvis. By lessening the distance posteriorly 
between the metallic joints which correspond with the 
hip-joints, the leg-stems are made to rotate slightly in an 
outward direction, and thence, by an action already 
explained, abduction of the foot is induced. To produce 
this effect, the patient is compelled to wear perpendicular 
stem, &., on each leg; whereas, by the French plan, one 
instrument answers the purpose quite as well as if two 
were used, 

In concluding this description of the instruments used 
for retention, after the deformity has been ameliorated, it 
may be mentioned that all the various appliances used in 
the mechanical treatment of varus or valgus are capable 
of keeping the foot in position after the deformity has been 
reduced, if maintained on the limb for a sufficiently long 
period. 

Attention must now be given to a class of instruments 
much employed in this country. 

They are based upon a theory that the mobility of a 
contracted limb may be restored by mechanical exercise. 
While the instruments in common use act by slow and 

# Bonnet, ‘ Truité de Thérapeutiquo des Maladies Articalaires;’ p. 506. 
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which receive the end of a cord. The upper part of the 
stem is secured to the leg by a padded calf-band ; and in 
order to prevent uplifting of the whole leg, when power 
is applied to the ankle for the purposes of flexing and 
extending the foot, the calf-stem is usually fixed to a 
heavy piece of wood by a triangle of wire. The cord 
proceeding from each end of the fan-shaped ankle-joint is 
held in the hands of the patient, who can readily produce 
arapid motion by pulling each cord alternately. If the 
periphery is marked by numbers, the amount of motion 
gained daily can be easily escertained, as also, the degree 
of flexion and extension. 

There is another very simple plan for accomplishing the 
same object, in which a strap sufficiently long to reach 


the hand is fixed to the toe of a leather boot, whilst 
another is attached to the heel. The alternate action of 
these straps, combined with the resistance of the patient's 
body, enables the foot to be flexed and extended in a 
moderate ratio. The first-described apparatus, however, 
is by far the more efficacious of the two. 

Where it is necessary to reduce the obliquity of the 
sole, “as well as extend and flex, » different instrument 
(Fig. 251) is recommended. ‘This is constructed as 
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constructed with a dorsal pad, and connected with the leg 
by an ankle-trough, which is fixed to a wooden frame a 
little longer and broader than the leg itself. Two arches 
of steel spring from the outer edge of the frame, which 
are perforated by circular apertures at their upper ends, 
Through these openings a metal rod passes, furnished 
with 2 cross-handle above, where it is within reach of the 
patient’s hands, and terminated below by a triangular 
flauge of metal, which forms a part of the dorsal pad. 
When this apparatus is applicd the cross-handle is moved 
upwards and downwards by the patient, the effect being to 
alternately adduct and abduct the sole of the foot. It is 
needless to observe that, since the tendency of the foot is 
mainly one of adduction, the greatest amount of speed 
is gained at that period of the motion in which the ex- 
ternal side of the cross-handle is depressed. This exercise 
is particularly well calculated to expand the inner lateral 
arch of the foot; because, the heel being firmly held in 
the shoe-piece, and the axis of motion made to full about 
the centre of the tarsus, a considerable strain is brought 
to bear upon the inner edge of the arch formed by the 
plantar fascia. 

The three instruments described (Figs. 250, 251, and 
252) furnish the means requisite for the treatment of 
club-foot by movements, but for cach description of move- 
ment a distinct apparatus is necessary, This inconvenience 
may be obviated by making use of the following apparatus, 
which is arranged in such a manner that it admits of every 
variety of motion (Fig. 253). 

‘The foot is received by a metal shoe-piece, to which x 
stem is fixed at the posterior margin of the heel. ‘This 
stem rises as high as the ankle-joint, and supports a small 
steel bow, which extends to the outer and inner malleoli, 
where it is attached by joints to the leg-stems, Whe 

MS 





stems terminate in a calf-band, which j 
frame by steel triangles. Two 


wooden frame which is opposite to the shoe-piece. 
these pulleys a cord passes, one end of which is 
the toe-part of the apparatus, while the patient 
other in his hand. When the cord is tightened, 
first communicated to the shoe in a lateral and hore 
direction; but since the whole shoe rotates on the 
centre, the lateral margin of the foot is uplifted at 
same time, i. ¢. it is drawn laterally outwards, As 
is also a joint at the malleolar axis, the t 
instrument is uplifted ; thus all three motions, 
flexion, and extension, are simultaneously pp 
circumstance which gives the apparatus an 
over all the Continental appliances of a like d 
‘This instrument is an invention of my own, 

In another appliance (Fig. 254) the m 
for the cure of the deformity, and those t 
exercise and retention in a normal position, 
together, There is but one instrument of #) 
far ns 1 know, and that one I invented 
who was under the care of Mr. W. Adams, — 

The single rack-and-pichon syyarston des 
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460, Fig. 220, was so modified that, instead of the pinion 
being permanently fixed against the rack, as is customary 
in all contrivances of the kind, it was furnished with a 
“slot,” which allowed the pinion to be thrown downwards, 
and, consequently, out of contact with the rack, whenever 
a small screw was loosened which held it to that part of 


Fig, 254. 


the instrament. The lower ankle-stem had two steel 
pins rising from its surface, on which a lever, with 
cords at each extremity, could be instantly fitted, by 
simply turning a small nut. Thus, in a few seconds 
an ordinary varus apparatus can be rendered capable 
of receiving a rapid motion, by which flexion and extension 
will be produced. 

There is a variety of varus which must not be passed 
unnoticed; more especially since I had frequent and un- 
wonted opportunities of stulying its characteristics during 
the progress of the Crimean war. J allude to that form of 
varus which is sometimes produced by gunshot wonnds. 

The tirst ease of the kind for which 1 had to consvruck 
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part of this gentleman’s foot was productive of considerable 
pain, so that the surface upon which power is ordinarily ex- 
ercised (the dorsum of the foot) was unable to afford leverage 
toan instrament. For this case I constructed an apparatus 
in which two lateral stems proceeded from a thigh-plate, 
articular centres being arranged in them at the knee and 
ankle in such a way that the former joint was prevented 
from passing backwards out of the straight line, while 
another stop in the latter kept the shoe-plate from rising 
beyond a rectangle with theleg. The foot was received in 
‘a stiffened boot, laced to the toes, the sole of which held 
the shoe-plate of the instrament. The inversion in this 
case was fortunately trifling, and mainly attributable to 
the ease experienced by the patient on placing his foot in 
& position of equino-varus, 

This piece of mechanism produced very gratifying 
results when applied, for the patient could then place the 
whole of his weight upon the instrament without painful 
pressure being made against the astragalus at the anterior 
part of the foot, which must have occurred had the joint 
at the ankle-pieee been undefended by a mechanical stop, 
‘The power and habit of taking walking exercise effectually 
overcame all tendency to varus, as the pressure upon the 
toe-plate extended to the heel, until the foot and leg came 
to be at right angles, while the rest of the shoe-piece kept 
the foot constantly abducted, 

‘The gentleman forwhose use theapparatus was constructed 
could hardly bear the slightest weight to be rested on the 
foot at first, but, in the course of a few months, he was 
able to dispense with all mechanical support, and now 
walks with as free a gait, and well-shaped a foot, as if 
nothing had happened, 

During the war a large number of cases of this class 
passed through my hands, but as the features presented, 
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by almost all of them, were of a sin 

already described, viz. positional oq 

condition under which the foot had 
Fro. 256, 


the healing process, and rarely accompanied by 
amount of contraction of the tendons as to need au 
division, it is unnecessary to say more concerning them, | 

Amongst the most remarkable cases of gunshot talipes 
on record is that of General Garibaldi.* 

A semi-spent and fractured Minie ball struck the o 
malleolus, glanced across the front of the astragalus, 
buried itself in the body of the internal malleolus. 
siderable inflammation followed this injury, and the = 
lost a large proportion of its natural mobility, 

By request of General Garibaldi, and in the presence 
his medical friend and adviser, Dr. Basile, I made a careful 
examination of the joint, with a view of i 
whether any mechanical contrivance could be devised far 
diminishing the pain whilst standing, increasing the mobi | 

© For dotailed necsunt of the wound, see ‘Lancet,’ 1863, vol. If 5 
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lity of the joint in walking, and giving greater stability to 
the General's gait. He had hitherto been compelled to 
save his foot by means of a hand-stick. 

‘The foot presented the appearance of slight equino- 
varus, being retracted at the heel a little, rotated on its 
longitudinal tarsal axis in an upward direction, and rather 
adducted towards the mesial plane. On moving the foot 
hy the hand I was surprised to finda considerable amount 
of motion without producing any corresponding tension of 
the tendo-Achillis. The foot could also be easily abducted, 
Pain arose directly upon its being pressed witha freer 
degree of foree in an upward direction. 

From previous experience in Crimean gunshot cases, 
where, owing to the Russian solders firing low, the feet of 
our men were frequently struck, I was led to suppose that 
the motion found in the General’s foot had its origin from 
some other articulation than that of the tibio-astragaloid. 
In fact, I suspected that semi-anchylosis existed in the 
natural joint, and that # certain amount of motion be- 
tween the astragalus and scaphoid bones took place 
sufficient to account for the peculiar movement. On 
holding the heel firmly in one band and moving the foot 
with the other, this view was at ouce confirmed, and led to 
the deduction that there were semi-anchylosis of the 
ankle-joint and movement below the astragalus and sea- 
phoid, the pain being engendered by pressure between the 
mal-placed facets of these bones. Ina word, that there 
was no true axial movement, but only a shifting of the 
seaphoid upon the astragalus. 

Having determined this it became necessary to devise 
such an instrument as should permit but slight motion 
betwoen the two bones just mentioned, and be so con- 
structed as never to permit their facets to come into violent 
contact. At the same time the adduction had to be oxex- 
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Fro. 257. 


eases, the following instrument (Fig. 258) is well calculated 
to bring about a mechanical restoration of the foot to its 
normal position and actions. 

A metal stem, furnished with an ankle-joint, and bound 
to the leg by a calf-band, is fixed to the outer border of a 
padded shoe, in which the foot is received. A “ vertical 
spring” is attached to this leg-stem, a little above the axis 
of the ankle-joint ; the lower extremity of the said spring 
resting against a small steel pin, which is guarded by 
an ivory roller. By its pressure against this steel pin, 
the spring acts in such a manner as to induce a depression 
of the front part of the foot, with a consequent diminution 
of the strain upon the tendo-Achillis. [¢ likewise extends 
the muscles of the front of the leg, enabling the patient 
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thereby transferring force to the calcaneus, which, by 
acting as a fulcrum, aids in bringing about a displacement 
of the leg-splint, unless the splint be so firmly bound on 
that it cannot be moved. This requisite can only be 
secured by a judicious application of adhesive strapping. 
‘This splint also forms a very useful appliance for treat- 
ing infantile club-foot (tal. equi. varus) as it not only 


Fro. 259. 


aumits of ready and simple adjustment, but prevents a 
child even of the most restless disposition from disengaging 
the foot and instrument, a circumstance very frequently 
found most troublesome in the management of early cases. 

An apparatus (Fig. 260) which I have recently invented 
is likely to be of much service in cases of great severity, 
It is made as follows, and it is intended to extend the 
plantar arch, raise the toes, and throw the prominent 
calcaneus backwards and upwards, by using it as « 


lower extremity of perpendicular stem, which 
‘leg on its outer side, and in coindidence 


a rack-and-pinion centre 18 w- 
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T feel assured that this apparatus would conquer calcaneus 
of any degree of severity, no matter how great; taking it 

. for granted that in this, as in all other forms of club-foot, 
tenotomy had been performed by the eurgeon prior to the 
application of an apparatus. 

A variety of this distortion to which the name of talipes 
cayus has been given, is characterised by an uplifting of 
the tarsal arch, with upward displacement of the scaphoid 
bone. Unlike calcaneus, there is no absoluté depression 
of the heel, but, on the contrary, the calcis is slightly 
upraised, and an approximation between itself and the 
tetatarsal extremities established. In simple cases great 
tenderness is experienced on the upper part of the instep 
when walking in a laced boot, this being principally due 
to the arched form which the metatarsus assumes haying 
no provision made for it in the boot, It is a condition of 
deformity by no means rare, being frequently met with 
amongst growing girls, who very often think the increased 
hollow given to the arch of the foot au clement of beauty 
rather than deformity; and it is only on finding the 
dorsum of the foot become painful that the true character 
of the distortion is rendered apparent. From the loss 
of plantar elasticity which the foot gradually undergoes, 
an ungainly gait is the result of neglect in these cases ; 
hence the attempt which is usually made to prevent 
pressure against the dorsum of the foot, by enlargement of 
the boot, only enconrages the deformity and makes the 
patient walk more stiffly than ever, 

The mechanical treatment of this deformity consists in 
the application of a padded metal slipper, the sole of which 
is. red to the shape of the under surface of the foot by 

eal rack-and-pinion axis, placed just 
f the scaphoid with the astragalus. 
over the dorsum of the tock, 
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causes which Jead to this painful malformation of the toe- 
joint, and the means by which it may be most readily 
cured, The toes, which form the anterior third of the 
human foot, are so articulated or joined together as to 
permit a limited amount of motion in almost every direc- 
tion; e.g. they can be uplifted, depressed, or moved 
laterally, This mobility of the joints is due to the peculiar 
manner in which they ave articulated: the opposing sur- 
faces of each bone being crasted with a smooth cartilage, 
so arranged as to facilitate the gliding movement of bone 
upon bone in every direction; the joint being closed in 
and completed by strong ligaments above, below, and 
laterally, these ligaments not only holding the bones 
together, but checking and restraining the amount of 
motion within properlimits. Every joint, too, is separate, 
being a perfect shut sac, lined with a peculiar membrane, 
the synovial membrane, which secretes a kind of fluid 
Jjoint-grease, the synovia. The advantage in this plan of 
connecting media is that it allows of a considerable range 
for motion, while imparting at the time such an amount 
of horizontal strength as to render dislocation or disjunc- 
tion of the bones almost impossible, save by the omploy- 
ment of extraordinary violence. That, however, which is 
s0 difficult of accomplishment by suiden and violent actual 
forco, is partially brought about during the formation of a 
bunion, by the slow yet sure influence of a power acting 
for a considerable period in a direction opposed to the 
horizontal resistance of the ligaments which connect the 
internal anterior margin of the first metatarsal bone with 
the internal posterior margin of the first phalanx of the 
great-toe—or what is commonly called the joint of the 
great-toe. A bunion may therefore be described as a 
widening of the metatarso-phalangeal joint of the great- 
toe at its internal Jatcral margin. When this occurs, the 
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attached to the periphery of the enlargement ; under the 
impression, of course, that the pad will receive the pressure 
tending to enlarge the joint, thus preventing a future 
increase. The least reflection will show how mischievons 
such a method of treatment must be ; since, as the leather 
disc impinges upon the greater portion of the first phalanx 
of the toe, and the end of the metatarsal bone, whilst an 
open space is left at the joint itself, all force exercised by 
the boot must increase the malady, by tending to widen 
the distance between the already divided lateral margins 
of the joints. The idea of employing this disc as a rome- 
dial agent, doubtless originated in the notion that the 
surface of the joint would be levelled, and thus produce a 
reduction of the amount of pressure bearing upon it, but 
the results are undoubtedly the very opposite to this. 
Such an arrangement, then, is clearly erroncous. 

There are two methods in which a bunion may be treated 
scientifically. In one, a slight trough of leather is carefully 
moulded to the internal margin of the foot, so shaped at 
its anterior extremity as to possess the direction which 
would be followed by the long axis of the great toe, if in 
its normal condition, This should be attached to the 
instep by a strong though thin-laced band, a prolongation 
from which should pass around the heel, in order that the 
apparatus may be kept from slipping forwards, the 
extremity of the great toe being carefully strapped within 
the trough. By this apparatus an action is obtained the 
very opposite to that produced by the disc of leather, or 
soap-plaster, The metatarsus, in this case, is a fuleram, 
against which the lever which is to reduce the toe to its 
normal horizontal line can act powerfully, and all tendency 
of the boot, to press on and increase the bunion, is at once 
arrested ; every encouragement being meanwhile afforded 
for the gradual absorption of the callous tegumentary 

Mw 
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margins of the joint. The preceeding drawing explains the 
action. 

If carefully constructed, an ordinary shoe may casily 
be worn over this apparatus, and as the joints allow « 
free motion to the foot, walking is unattended with any 
difficulty, 

It is, however, far more customary to wear the apparatus 
at night only; whilst during the day a triangular or 
wedge-shaped piece of india-rubber, held between the 
great and second toes by loops of elastic webbing, ix 
adopted. The action of this is that of spreading the toes 
asunder, and thus approximating the margins of the 
metatarso-phalangeal articulation of the great toe-joint. 
In fact it acts us an adjunct to the spring instrament just 
described, and by the small space it occupies readily admits 
of an ordinary boot being worn, 

It is a matter of much regret, that shoemakers cannot 
be induced to comprehend the necessity of so constructing 
their boots that a straight line may be drawn from the 
great toe to the heel, and also that the fread, or distance 
allowed for the lateral play of the joints, is not made 
broader than at present. The boots would not lose in 
elegance, whilst the natural requirements of the foot would 
be better cared for. Another great evil which tends to 
produce bunions, is the adoption of an absurdly high heel 
for ladies’ boots: the mechanical consequence of this 
being, that the plane of the foot no longer maintains its 
normal horizontal position, but is rendered oblique. The 
gravital line of the body, ceasing to pass through the 
centre of the foot, falls with unnatural and injurious force 
upon the phalangeal extremities, tending in this way to 
extend, and consequently weaken, their ligamentous at- 
tachments to the bones of the instep (metatarsus), and, as 
has already been stated, affecting the articulation of toc 
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the contracted joint, leaving sufficient space in front of 
the apparatus to allow the distal phalanx of the toes to 
travel forwards, while tho joint is being gradually extended. 
For the extension of a toe which is simply contracted at 
the second and third phalanges, I generally construct a 
well-padded shoc (Fig. 263), perforated with long slits 
corresponding to the inter-digital spaces; through these 
apertures pass small strips of webbing, which enclose the 
toe, and the tightening of which on the under surface of 
the shoe necessarily extends the contracted joint, and 
lengthens the foot by stretching the tendons of the con- 
tracted muscles, 

One point, however, is very essential to be observed in 
the upplication of this instrument, namely, that a small 
pillow or pad should be placed under the end of each toe 
prior to the straps for securing extension being tightened. 
‘The effect of these pads is to raise the tocs somewhat away 
from the steel shoe, and consequently increase the leverage 
exercised by the straps against the angle of contrac- 
tion. Without this precaution the appliance is useless 
and almost unbearable, fram the close contact established 
between the ends of the toes and the metal plate of the 
shoe. 

‘The same appliance, tenotomy having been had recourse 
to, will be found equally available in severe cases. 

When a single toe is affected, and the contraction is 
severe, a different mechanical arrangement may be adopted, 
A small steel socket is fixed to the metal sole-picce of a 
Scarpa’s shoe (Vig. 264), on that margin which corresponds 
to the contracted toe, This socket has its direction 
transverse to the toes, at their metatarso-phalangeal 
articulation. Into the socket is fitted a metal stem, so 
shaped as to arch over the toes until it arrives at the 
metatarsal extremity of the one which is contracted, Sv. 
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this point it is joined by a second lever, which runs ino 
line with the long axis of the toc, and is attached to it by 
4 tangential screw joint; while from the distal extremity 


Fie, 264. 


of this second lever there is a small strip of webbing, 
which passes beneath and confines the toe, ‘By meansa! 
the screw, we are enabled to raise the lever, and the: a 
the same time bring the toe into its normal 
Uplifting of the anterior purt of the foot, in lien of 
toc or toes, is effectually prevented by two dorsal str 
which firmly secure the instep to the shoe. The 
for attaching the arched lever to the shoe by a 
that it admits of being more readily placed im p 
after the shoe has been carefully adapted to the foot, 

I may add, that in very severe cases the lever 
furnished with a tangential screw for each joint, 
case care must be taken to make every centre of | 


tion coincide with that of the corresponding axis of 


lever. 





PARALYSIS OF THE LEGS. 


Il. Desriaties. 


Under the head of debilities of the lower extremities 
are included: 


. Panarysis ov ne Leos, 
» Reiaxation AND pisrLacemunt or tite Hip- 
JOINT. 


. _KNock-kNxeEs. 
. Paacrons or tHe Parenna. 
. Loose Cantinage. 


5. Srnarxs, 
» Vanicose Vers. 


Gymuaslics of the Lower Extremities. 


1. Paralysis of the legs.—Paralysis is that condition in 
which there is either a partial or entire loss of muscular 
power. It may affect one muscle only or involve a large 
number and is occasionally accompanied by an absence of 
sensibility. 

‘The cases in which a group of muscles, or the muscles 
of one or more limbs, are affected, come chiefly under 
the notice of the orthopractic mechanician; and his aid 
is much more frequently required to obviate the evils 
arising from a paralytic state of the inferior than of the 
Superior extremities. 

A loss of power in one leg is by far the most common 
form of paralysis as observed in the lower extremities, the 
left being more subject than the right limb to « paralytic 
stroke. When accompanied by entire loss of power and 
sensibility the nutrition diminishes and the muscles exen~ 
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long standing affections, and not unfrequently follows 
fever. 

In illustration of paralysis of a very severe character 
resulting from an attack of fever, 1 may refer to the case 
of a young gentleman, aged eleven, in whom the following 
conditions presented themselves :-— 

Until three years of age he possessed a healthy, vigorous 
frame; but at this period was unfortunately attacked by 
gastric fever and compelled to keep his couch for several 
months, On recovery from the immediate effect of 
the fever, it was found that both the lower limbs and 
the left arm were paralysed whilst rapid and increasing 
spastic contraction of the flexor muscles of the affected 
extremities threatened the production of most serious 
deformity. Nor was this fear unfounded, for, in 2 com- 
paratively short time, the fect assumed the condition of 
extreme equino-varus; the knees contracted until the 
lwels almost reached the nates, whilst the thighs flexed 
upon the body ; and the spine presented the form of severe 
lordosis. 

Finding this to be the case the parents brought the 
child to England for the purpose of consulting Sir W. 
Fergusson, by whose advice he was subjected to mechanical 
treatment, with a view towards overcoming the deformity. 

At the wish of the parents, and with the consent of Sir 
William, the child was received as an inmate of my own 
house, in order that the constant supervision which the 
mechanical appliances needed should be satisfactorily 
given. A plaster of Paris cast was taken of the trunk 
and limbs to demonstrate the severity of the case and 
afford a proof of improvement in the event of the treat- 
ment proving successful, 

So rigidly were the flexor muscles of the knee and 
thigh contracted, that the greatest force which Une wand 
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To enable him to take advantage of this condition, I 
devised a special apparatus on which he sat astride (like on 
horseback) with the feet resting on the ground and the 
arms passing over two padded rods like crutches. With 
this arrangement the muscles of the legs could be, and 
were gently exercised. 

Finding, after a few weeks’ practice, that the patient 
could stand with firmness on his feet, I invented a peen- 
liar form of go-cart in which the body might bo held 
erect, hut prevented from falling by a padded band placed 
around the chest, and attached by straps to a metal ring 
above the head. The following drawing gives au illustra~ 
tion of this appliance. 


It will be seen that the feet of the patient rest upon the 


Fro. 265, 
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severe varieties of deformity by the combined action of 
ratchet-wheel power and vulcanized india-rubber cords, 
and that ina brief period of time. It is now only neces- 
sary for the child to improve in general strength in the 
upper portion of the body, which there is every hope will 
be accomplished by time, exercise, and sea-air, The go- 
cart may then be dispensed with, and some simple me- 
chanical device adjusted to facilitate walking without its 
assistance. 

An important variety of paralysis is that which is distin- 
guished bya gradual wasting away of the affected muscles, 
called by Craveilhier Paralysie musculaire atrophique. Tn 
these cases deformity very frequently arises from the 
unequal muscular power induced by atrophy of some, and 
over exercise of others, pertaining to the same limb: the 
muscles least diseased overcoming the resistance af those 
most affected. For instance, it is by no means unusual 
to find the flexors of the foot upon the leg affected by 
degeneration of tissue, and loss of substance, whilst those 
of the calf are strong and vigorous. This leads, if nog. 
lected, to the production of equino varus, when mechani- 
cal means are required for removing the antagonism of 
the stronger muscles, and awakening by movement and 
exercise the diminished contractility of the wasted muscles. 
The means for accomplishing this are two lateral steel 
rods having free ankle-joints, to the anterior surface of 
which strong vulcanized india-rubber cords are attached. 
‘These by their resilicnce or clasticity maintain movement 
of the muscles, eventually exhausting the opposition of 
the stronger or sural museles, and producing artificial 
equilibrium between the weak flexors and strong ex- 
tensors. 

The whole subject of paralysis is fraught with interest 
to the orthopractic student, more especially as it ts ovhy 
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A general instability of the whole body was oceasioned by 
the position, and it was only by bending the knees and 
thus throwing the centre of gravity sufficiently beyond the 
axis of the knee as to cause the abnormally lengthened 
heel-tendons to become tense, that firmness was gained. 
But this would soon have occasioned serious deformity, 
aud could not therefore be long tolerated. 

The indications of the case were so clear that there 
was no difficulty in devising the mechanical remedy. 
This consisted of a steel rod affixed to the outer side of 
each leg, and furnished with ankle- knee- and hip-joints. 
At the back of the ankle-joint strong vulcanized cords 
were affixed to act like the gastrocnemius muscle and tendo 
Achillis, whilst on the front of the ankle-joint a powerful 
steel stop was placed to prevent the feet flexing upon 
the leg beyond a rectangle. 

At the knees other vulcanized cords were fixed, causing 
them to assume on extended and erect position when 
standing. Padded, pelvic, and calf bands gave the ap- 
paratus attachment to the body. 

On applying this mechanism the patient walked as 
perfectly as if the tendo Achillis was of its natural 
length, and never fell from the moment it was adopted. 
Walking exercise in this case tends to bring into move- 
ment the weakened muscles, both of flexion and extension, 
but especially the latter, and as the lady is young there 
is a very good chance of the tendo Achillis eventually 
shortening to its normal length. 

The plan just mentioned fully succeeded in making the 
child walk well, and met with the cordial approval of the 
surgeon who attended the family of the patient. 

Paralysis of the legs, as previously indicated, may be 
either partial or general. It may affect one or both limbs, 
and may be confined mainly to certain groups of muscles 
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or may affect all equally. Most commonly it is pa 
rather than general, and it attacks the extensor r 
than the flexor muscles, 

Yo what extent can the lost power of the muact 
supplied artificially? This is a question for the ortho 
practic mechanicinn to solve, and he has shown that 
action of a paralysed muscle, or a group of muscles, may 
be simulated. He constracts artificial muscles from india, 
rubber, and infinitely as the substitute falls behind 
organ imitated, it affords a means of relicf from m 
and serious inconveniences which otherwise would be 
irremediable. 

To render these substitutes effective they are attach 
to w species of external skeleton formed of articulat 
levers. 

In paralysis of both extremities these levers are s0 
arranged as to support the entire weight of the body, 
They have joints corresponding with those of the hij 
knee, and ankle, and at each joint a strong vules 
cord is affixed, giving stability to the whole of the me 
chanism, and yet admitting of articular motion. 
sees when complete has the following app 


‘wo lateral crutches, passing beneath each arm, sust 
weight of the chest and upper extremities, whilst 
jps are held by « padded pelvic band, To the lowe 
of this band an Slaps lever is affixed, wineb 


Y weaker at the will of the patient. — 
exercise extending power upon the limbs, and tea 
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rubber ankle-strap lifts up the toes and prevents the feet 
from dragging upon the ground, as is usually the case in 
‘paralytic paticnts. “Owing to the clasticity of the cords 
the patient can bend the knees and hips most freely, but 
in so doing muscular tension is excited, Thus not only 
does the apparatus support the body, antagonise the ab- 
normally strong muscles, and assist progression, but it 


‘encourages muscular development by mducing action im 


those muscles which are preternaturally weakened. When 

the form of appliance is aided by u go-cart the paticnt cam 

move from room to room and gradually discipline the 

wenkened structures until some degree of strength is 

restored to them. The ordinary form of go-cart requwek 
wo 
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By the plan of procedure described it will be perceived 
that the ankle elastics simulate the action of those muscles 
which raise the foot. The knee elastic represents in action 
the extensors of the leg. The elastics of the hip act like 
the erectors of the spine and gluteal muscles, thus keeping 
the trunk supported and the thigh strengthened. 

In this arrangement it must always be borne in mind 
that the purpose of the mock muscles is to supplement 
not supersede the action of the natural muscles. 

This mode of mechanical assistance is so valuable in the 
treatment of paralysis of the lower extremities, when the 
muscles are not rigid, as always to be worthy of trial, 
especially in conjunction with therapeutic means, such as 


ggalvaniam, frictions, cold douches, &e. 
Paralysis may, however, affect only one group of muscles, 
or even a single muscle. In this case there are special 


forms of appliances constructed to meet the exigencies of 
the case, For instance, should there be lose of power in 
tthe extensors of the leg and flexors of the ankle, as is very 
constantly found in young children who have had a para- 
lytic scizure, the kind of mechanical treatment indicated 
fis such os would induce increased activity in the weakened 
muscles, and at the same time give sufficient support to 
the whole limb to enable the child to stand upon it. 

Tn almost all cases of infantile paralysis, when one leg 
only is affected, there is a certain amount of arrested 
development, in consequence of which the affected limb 
becomes structurally shorter than the other. A patient so 
circumstanced has « painful limp even when able to walk. 
The foot falls downwards, the ankle yields inwards, the 
knee bends forward, and the whole limb is brought in 
advance with much awkwardness and difficulty. Occa- 
sionally these symptoms are embarrassed by the presence 
of a relaxed condition of the muscles and ligaments of the 
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Pic. 268, 


made to walk, dragging of the foot against the floor, 
anterior yielding of the knee-joint, and a jerking forward 
of the whole limb, due to the action of the lumbar and 
gluteal muscles, more especially of the region opposite to 
the affected limb. ‘There was also considerable obliquity 
of the pelvis. An attempt had bec made to relieve the 
latter evil by a clumsy cork boot attached to the instru. 
ment she was then wearing, Although exquisitely pro- 
portioned the affected limb had beeome slightly reduced 
in size, but owing to the efforts made by the aid of me- 
chanical agents to compensate for the loss of muscular 
power the diminution was less than might be expected, 
No natural ability to raise the foot or steadily advance the 
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three vulcanized cords attached at the other extremities to 
a pelvic band, which I now proceed to describe. 

Finding that the young lady possessed a well-developed 
gluteal region I prepared a padded leathern strap cut in 
auch a shape as to present a bifurcated extremity at the 
left hip. Oncof these bifurcations buckled to the ordinary 
and opposite end of the strap, thus completing the pelvic 
circle, whilst the other hung loose and ready to receive 
the three vulcanized thigh cords already mentioned. On 
attaching these the whole weight of the paralysed leg and 
its apparatus instantly hung upon the left and stronger 
side, and the least muscular movement rendered the 
mechanism almost automatic. The action of the appa- 
ratus, morcover, as I anticipated, restored the level of the 
pelvis and did away with the need for wearing a high- 
heeled boot. 

When completed the young lady could walk easily with 
hardly any limp or dragging of the foot upon the ground, 
or exhibiting any impediment beyond the circumstance of 
its being impossible to give the same vitality in action ta 
the paralysed as the normal leg. I, however, firmly 
believe that in a couple of years’ time, with proper 
perseverance on the patient’s part, almost all trace of 
lameness will have disappeared. 

This piece of mechanism is depicted in the drawing 
(Fig. 269). 

‘The curved ankle-stem ix seen to rest under the sole of 
foot, thus helping the heel to descend, whilst the clastic 
cords urge the foot forwards. 

Across the knee the steel are reecives the india-rubber 
cords from the opposite hip, and thus transfers the whole 
weight to the pelvis on its left or strongest side, and at 
the same time carries the whole log forwards. India- 
rubber cords at the knee-joint also facilitate this action. 
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result, a very simple form of apparatus is needed. It 
consists of lateral steel rod, which is fastened by  calf- 
band to the leg, is jointed at the ankle, and is furnished 
with a vulcanized india-rubber band extending from the 

alf-band to the toes—an artificial fibialis enticus. This 

nechanism (Fig. 270), by its action, uplifts the toes, and 
sprevents retraction of the tendo-Achillis, whilst it also 
exercises the weakened anterior muscles, 

When the peronei muscles are parslysed as well as the 
tibialis anticus, another form of instrament is to he adopted 
(Fig. 271). In this arrangement, the leg-stem terminates 
at the ankle in a lever, which is attached behind to the 

Fig, 270. Fro. 271, 


boot. A vuleanized injia-rabber cord extends between 
the calf-band and the anterior extremity of the lever, and 
serves while raising the toes to abduct the foot. 

2. Relaxed hip-joint—Amongst the affections of the 
lower limbs properly included in the category of debilities, 
may be mentioned a loose condition of the hip-joint due 
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ation exists any force calculated to resist osseous 
cement must give stability to the whole joint, and 
hus seeure the object mechanically undertaken. 

The instrument for effecting this end consists of a 

band with a lateral cratch and thigh stem some- 

similar in form to Fig: 147, bat, in addition, it 

es a patded plate fixed immediately beneath the 

ial hip-joint, and acting by means of a small screw 

Qn such a manner as to throw the head of the thigh bone 

Worwards into its cup and keep it there. There is also 

+@ Jeathern band fastened to the opposite thigh to prevent 

‘displacement of the instrument, which would otherwise 

@urn round upon the pelvis from the pressure offered by 
the hip-bone. 

More than one form of appliance has been devised for 
the relief of luxation of the hip-joint not arising from 
necident. This deformity may affect either one or both 
Whips, and may vary in extent from partial displacement of 
the head of the femur to its entire removal from the 
acetabulum or eup, and the formation of a new socket 
‘on the iliuam. Where the ease ix so severe that entire 
displacement of the head of the thigh bone has taken 
place, considerable shortening of the affected limb results. 

A little time ago I saw a Russian child whose right hip 
had eseaped from its socket, giving rise to a deerease in 
length between the two legs of nearly five inches. The 
mechanical means adopted in this instance consisted of a 
padded couch, which I designed, and upon which the child 
rested day and night for three mouths, during which 
period the shortened log was gradually brought to the 
same length as the other, and the head of the femur 
restored to its natural position. The couch (Fig. 272) 
consisted of an inclined surface covered by a soft mattress 
three inches thick, having an aperture for defecation. 
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sucha manner by straps attached to the steel rod, as to 
force downwards and inwards the head of the femur. 
This succeeded in enabling the patient to walk with free- 
dom, whereas previously he had the utmost difficulty in 
moving at all. 

3. Knock-knees (Genu-valgum).—This deformity is pri- 
marily referable to a relaxation of the internal lateral 
ligaments, which, by permitting the superior and inferior 
extremities of the tibia and femur respectively to become 
slightly separated at their internal lateral surfuce, disturbs 
the axis of the joint (nearly horizontal), and gives rise to 
an angular obliquity of the bones. ‘This angular condition 
is increased ‘by the superincumbent weight of the body. 
The object, therefore, which is most aimed at in the con- 
struction of every variety of apparatus intended for the 
treatment of this distortion is the restoration of the leg 
and thigh to a vertical position by bringing the knee-joint 
into its original condition. 

When occurring in young and growing children, this 
variety of distortion is attended with very grave conse- 
quences, inasmuch as it rarely happens that both legs 
yield in the same ratio or present the same angle of inver- 
sion, This being the case, it follows that the pelvis be- 
comes oblique on the side of the shortest Ing, and a eurva- 
ture of the spine is established, having ite aro of dorsal 
curvature on the side opposite to the shortened limb, 

The mechanieal treatment of kuock-knees is by no 
means 50 simple as would at first sight bo supposed, and 
for the following reasons:—The deformity involves a dis- 
turbance of the normal perpendicular position of the 
entire leg, resolving it into an angle composed of two 
levers. The first and shortest of these, the thigh, is 
joincd to the pelvis, its centre of radiation; the second, 
the leg, apparently radiates from the kuee-\aiat, anougs, 
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I was principally led to hold the opinious which T now 
advance, from having often observed, that upon the appli- 
cation of an apparatus to these cases the rectilineal form 
of the instrament became an unchangeable base, the leg 
and thigh mutually conforming themselves to the plane of 
direction ; thus clearly proving, that the heel of the boot 
and the bip-joint are the two points whence the femur 
and the tibia rotate inwardly, as will be seen by the fol- 
lowing diagram (Fig. 273), 


a. Is the upper or femoral lever. 

4, The lowor, or tibio-tarsal, 

When power is applied at ¢, the levers a and & movo fn an ontward 
direction; their several centres d and e moving upwards «ud downwards 
respectively. 


If my reasoning be valid, the necessity of treating 
 goun-valgum” by almost entirely suspending flexion of 
the knec-joint is at once decided in the affirmative; for 
when the leg bends in an anterior direction, a large 
amount of lateral traction is at once lost, Yarougs Yao 
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two padded straps, one of which arises from the thigh- 
stem, and is fastened in front to the lowermost stem, after 
having crossed from behind over the inner condyle; the 
second, which likewise passes round the back of the knee 
over the condyle, being secured to the upper strap, Thus 
they act crosswise; the upper strap contributing to 
support the head of the tibia, and the lower one that of the 
femur—their combined direction of force being outwards, 
‘This instrument is exceedingly light, and, as it admits of 
free muscular motion, anawers admirably in ordinary cases. 

The second kind of instrument (Fig. 275) is also fur- 
nished with a knee-joint; but, instead of being attached to 


Pro. 275, 


the pelvis, it terminates above, at about the middle of the 
thigh, and below, at mid-calf, by two padded bands, 
The knee iteclf is supported by a strong knee-cap, which 
is fastened to the thigh and leg levers; the principal 
advantage of the apparatus boing, that it ean be entirely 
concealed by the dress, hence, when a lady is under 
treatment for “ knock-knecs,” this instrament eat Se 
worn without attracting notice, 
3G 
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T have next to describe an instrument constructed upon 
4 principle which is open to considerable discussion, It 
was invented by Mr. Hester, of Oxford, by whose instruc- 
tions I applied it, with very promising results, to a patient 
of his, about eight years ago, I have had no other oppor- 
tunity of trying this kind of appliance, and on this account 
refrain from hazarding an opinion as to its probable effi- 
cacy in ordinary cases. It is constracted upon a theory, 
“that the lower part of the leg (tibia and tarsus) rotates 
from the inferior extremity of the femur, in an outward 
direction, and that the thigh always holds its original and 
perfect position.” I have already stated, that I am con- 
vineed that the femur and tibia become mutually oblique 
in the formation of genu-valgum; still, I am bound to 
admit that, supposing the action which I am about to 
deseribe be successful, the obliquity of the thigh may be 
overcome by the application of an instrament to the inner 
side of the leg, consequently inducing an increase in the 
space between the internal condyles, with reduction of the 
femoral obliquity. ‘The instrament (Fig. 277) is con- 
structed of two levers, with a large hollow-jointed disc: at 
their point of junction, which receives the internal con- 
dyle within its circumference. Of these levers, one 
corresponds with the proper line of the thigh, the other 
with that of the leg, and both terminate by padded metal 
bands, those above surrounding the thigh, those below the 
calf. When the upper stom is fixed firmly to the thigh, » 
space is left between the inferior extremity of the lower 
stem, and the internal malleolus of the tibia, proportional, 
of course, to the angularity of the limb; which space 
must be reduced by fastening the lower padded band as 
tightly as the patient can bear it. 

Tn the mechanical action of instrament, the thigh 
lever becomes a fixed point, its major fulcram wemg 
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stop-joint at the knee, so arranged as to admit of the 
splints being flexed to such an extent as will enable the 
patient, when walking, to throw the legs forward without 
causing rotative movement at the hip-joints. Of course 
this is accomplished by not permitting the flexor action to 
extend further than will just suffice to clear the foot off 
the ground, without weakening the lateral mechanical 
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traction of the apparatus. I have also added a screw, 
turned by a key in such « manner, that the angle of flexion 
can be increased or decreased at pleasure. 

In the next appliance (Fig. 279), based upon the fore- 
going principle, a padded pelvic band has attached to it a 

dicular lever on each side, which passes down the 

outer side of the leg, and is furnished with free centres at 
the hip and ankle-joints; that at the knee, however, being 
fitted with a tangential screw, the axis of which being 
rectangular to the leg, permits extension only in the plane 
of the leg’s inversion, The thigh and calf are surrounded 
by padded metal bands, which are fixed to the \evera\ 
stem, When this instrument is applied, the ra\cuek-yhox 
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where the line of gravity no longer coincides with the 
perpendicular, or normal, centre of the limb, contraction 
frequently results in a posterior direction, this being the 
compensation afforded by Natare towards the sustentation 
of the bodily weight within the area of the foot. In this 
case, the deformity must be treated on a plan differing 
from any of those which have hitherto been suggested— 
viz., the angular contraction of the knee in its mesial plane 
must be overcome in the first place, and then the lateral 
inversion. The mechanism for accomplishing this is but 
a modification of the apparatus last described, the only 
difference being, that instead of one, there are two ratchet- 
joints at the knee, the axes of which are rectangular to 
each other; thus the one ratchet-wheel extends the leg 
from the thigh, while the other overcomes the inversion. 

4. Fracture of the Patella.—Although injuries resulting 
from fracture hardly fall within the scope of orthopractic art, 
yet one variety, fracture of the patella, may claim exemption 
from this general rale on account of the necessity there is for 
possossing a perfectly constructed mechanical appliance in 
order that its treatment may be successfully undertaken. 
Where the fracture is recent, a piece of gutta percha accu- 
rately moulded to the limb and furnished with two semi-lunar 
pads, the marginal coneavities of which grasp the superior 
and inferior fragments of the patella, and thus secure such 
apposition as shall favour the formation of cartilaginous 
junction, is the usual appliance; and even in cases of some 
months’ duration this form of splint hns been often adopted 
with success, as I have recently seen illustrated in a case 
under Mr, Lawson’s care, at whose suggestion I con- 
structed a splint of the kind just named, which at once 
removed pain, and gaye power to the patient's knee. 

It is, however, more with cases of old standing awk 
disunited fracture, that the orthopractic meduanicum Woy 
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5. Loose Cartilage.— Occasionally little pendulous 
growths of cartilaginous character form upon the synovial 
membrane of the knee-joint, one of which, by becoming 
eventually detached, may give considerable inconvenience 
from getting within the articular surfaces, The patient under 
such circumstances suffers very great pain, and the only way 
of treating the case mechanically is by a strongly laced 
bandage in which a small padded metal ring is placed for 
surrounding and consequently holding firm the cartilage 
and preventing it from entering the joint. There is, how- 
ever, another form of loose cartilage which is produced by a 
sudden and violent strain of the knee-joint. The distinguish- 
ing features of this affection are, an inability to straighten 
the knee; great pain on the inner surface of the joint, just 
where the tibia articulates into the femur; and constant 
liability on the part of the knee to suddenly yield, espe- 
cially when the tibia is slightly rotated as in the act of 
turning upon the heel. These symptoms are due to a 
loosening of the semi-lunar cartilage which escapes from 
its natural position and interferes with the integrity of 
the articular surfaces by getting between them. At one 
time the only remedy for this affection was thatof keeping 
the limb tightly bandaged in a straight position until the 
cartilage had again hecome adherent to the covering 
membrane of the bone. Three years ago, however, at the 
wish of Mr. Paget, I devised a steel spring or clamp which 
not only fulfilled the purpose of keeping the cartilage in 
situ, but at the same time permitted the knee to have ite 
natural action, This mechanism also gave lateral stability 
to the knee articulation, and thus constituted a firm 
support, preventing any chance either of the patient falling 
or the cartilage becoming displaced. Fig. 281 shows its 
form and application, 

So effectual is this appliance that a gentler who Wo 
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elastic stocking composed of silk and india rubber can be 
used, and the heel of the boot raised a couple of inches. 

(2) Sprain of Anklejoint—The ankle is exposed to 
many more chances of sprain and local injury than any 
other articulation, not even excepting the fingers, in con- 
sequence of the important part it plays in locomotion. In 
order to guard against ordinary accident this joint is 
strengthened by powerful ligaments, whilst the manner in 
which the component bones are articulated protect it 
greatly from injury. Powerful tendons prevent much 
mischief happening to this joint in its ginglymoid plane of 
movement, but in its lateral plane the resistance offered is 
not so considerable; hence the frequency with which this 
joint meets with accidents. When the sprain is simple in 
its character rest and an clastic sock are sufficient for 
restoration, but wheu a more marked degree of injury is 
present then the mechanical means adopted are a laced 
boot with stiffened sides, so as to preserve the normal in- 
tegrity of the joint; and added to this, a light metallic rod 
articulated at the ankle, aud giving such support to the 
lateral ligaments as to prevent them again becoming ex- 
tended or strained. In shape this appliance resembles 
Fig. 245. 

Sometimes sprains of the aukle-joint assume a still 
more severe character, rendering any attempt to place 
weight upon the anterior two thirds of the foot extremely 
painful, This is induced by ruptare of the ligament con- 
necting the bones of the instep with the leg, and which 
Jeads to undue pressure between the articular facets of the 
astragalus and scaphoid bones. The means for im- 
mediately removing pain and enabling the patient to walk 
without inconvenience are, the application of two lateral 
rods to the ankle-joint having a stop in front aud » exxowg, 
leathern band acting like a tendo Achiliis behind. We 
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‘The annexed diagrams (Fig. 282) represent the right 
and the wrong way of applying elastic stockings. I do 
not know anything demanding more care and where 
greater carelessness exists than in the application of these 
elastic bandages. The clumsy and old-fashioned laced 
stockings are constantly resorted to where uniform pressure 
is in the highest degree desirable, 

Pro, 282.4 


The above drawings are no exaggeration of the effects of 
hap-hazard selection in accordance with linen draper’s 
sizes. It is a matter of surprise that this subject has never 
excited the attention it deserves, more especially when it 
is remembered that upon the accurate fitting of such ap- 
pliances the proper circulation of the blood and the 
absorption of abnormal secretions so frequently depend. 

Supports for varicose veins are of three kinds: 

Ist. The old-fashioned laced stocking, composed of thick 

® This drawing very inadequately expresses my meaning, which ix, that 
unless the surface of support be perfectly uniforin, varicose veina are certain 
to increase, owing to the elastic material forming In folda accom Yoe rdaxed 
veing, and sti! further increasing the dlstation of Yneix walls. 





GYMNASTICS OF LOWER EXTREMITIES. 575 


Gymnastics of the Lower Extremities. 


This section has been in great part anticipated by the 
description of instruments for flexion and extension of the 
knee (pp. 431 and 433), flexion and extension, abduction 
and adduction of the ankle (pp. 511, 512, and 514), and 
rotation of the thigh (p. 599). ‘These pieces of mechanism, 
specially constructed for the application of localized move- 
ments to the lower extremity, are admirably adapted for 
the purpose. They are more complex, however, than is 
requisite in many cases. Where the contraction is slight, 
a much more simple arrangement may be adopted. In 
such cases, indeed, with a pulley and a piece of rope it is 
not difficult to extemporise an appliance which will serve 
every useful purpose. In fig. 207 is shown one method of 
applying the rope and pulley which will be found valuable 
in several forms of contracted hip or knee, or as an aid 
to the exercise of imperfectly paralysed muscles of the 
thigh. 

When, indeed, it is requisite to place systematically 
in action the paralysed muscles of the lower extremity, 
over which voluntary control is not altogether lost, a simple 
pedal attached to a weighted rope passing over a properly 
fixed pulley, or so arranged that it may be acted upon by 
gradaated elastic cords, will serve every purpose. The 
weighted cord and pulley are most easily managed, and 
any ingenious carpenter can without difficulty construct a 
framework, movable or fixed, to which they can be at- 
tached, In hospitals, where it may be desirable to have a 
permanent arrangement of weighted cords for the exercise 
of paralysed extremities, whether upper or lower, the 
gymnasium already described (Fig. 155) would be found 
most convenient. 
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npon them it is registered in a scale, Hence it is easy 
to obtain a daily record of the progress made by the 
patient and his accession of strength, 


Pro, 294. 


Both forms of appliance have for some time been 
adopted at the National Hospital for the Paralysed and 
Epileptic in Queen's Square, and with the most beneficial 
results, 

I proceed now to describe some of the less complex 
means of oxereising the lower extremity by mechanical 
aid. 

Contraction of the hip-joint,—This deformity requires 
@ great amount of attention and care so to “ localize” 
the “movements,” that, whilst secking to relax con- 
tracted muscles, no undue strain may be exerted upon 
the joint itself. I employ an apparatus consisting of a 
seat upon which the patient rests; his pelvis or hips are 
secured to this seat; a padded band snrrounds the thigh, 

wi 
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other plan, owing to its possessing an index denoting the 
number of times the knee has undergone flexion and 
extension, thas permitting the amount of motion to be 
aecurately ascertained. An exercise of this kind soon 
succeeds in extending the muscles belonging to the pos- 
terior part of the leg, when the case is slight; and also, 
where tenotomy has been previously resorted to, an increase 
of power and flexibility is undoubtedly obtained. Tn fact, 
such exercise should be the invariable sequence to surgical 
treatment, as affording the moet certain method for per- 
manently establishing its good effects. 

When the patient is knock-kneed, then an exercise of a 
different kind may be adopted, in order not only to over- 
come the resistance offered by the muscles of the outer 
side of the leg, which are shortened ; but, also, to diminish 
and eventually overcome the ligamentous opposition which 
invariably attends cases of kuock-knee, when of long 
standing. The plan to be pursued is, first, to place the 
heel of the patient against a slight padded rest fixed to a 
stool, aud then, by pressure, exercised by the operator's 
hand applied to the inside of the knee, gradually to induce 
the limb to assume a straight position. Added to this, 
shampooing, friction, and manipulation should be freely 
employed to the outer side of the knee-joint, while pressure 
is steadily: maintained against the inner surface (inner 
condyle of the femur). After parsuing this plan vigor- 
ously, for a certain period, according to the age of the 
patient and the condition of the case, a padded splint 
should be affixed to the leg, in order to secure the advan- 
tage gained by motion. 

It must be distinctly understood that in all severe cases 
of deformity, involving the inferior extremity, exercises 
aud movements are merely adjuncts to mechanical treat- 
ment, in the restoration of the part to its normal state; 
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subjoin, asin the case of the upper extremity, a synopsis 
of the mode of action of the lower extremities. The 
movement of the joints represents the direction of action 
of the different groups of muscles, and forms the simplest 
guide to the passive or voluntary exercise of these. 

1. Hip-joint.—This articulation permits— 

(a) Flevion. 

(6) Extension. 

(c) Abduetion. 

(d) Adduction. 
(e) Cireumduction. 
(f) Rotation. 

In extension it is well to remember that the psoas and 
ilincus muscles fulfil the part of active ligaments. Hence, 
in extension, these muscles are brought into action, 

2, Knee.—This joint admits of— 

(a) Flexion. 
(6) Extension. 
It permits, also, slight movements of rotation. 

3. Fibular joints —The movement of the fibula upon 
the tibia is nearly imperceptible. 

4. Ankle and tarsal joints ——The actions of these joints 
are best considered together, as they co-operate too inti- 
mately to be dissociated in the movements of the foot. 

The ankie-joint permits chiefly and the farsal joints 
slightly movements of 


(a) Flexion. 

(b) Eatension. 
The ankle-joint admits of very slight latcral motion, and 
the movements of 

{c) Adduction. 

(d) Abduction. 

{e) Rotation, 
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to remove by the surgeon’s knife the whole or part of a 
lower limb, or this has been destroyed by accident, the 
first. consideration influencing the patient’s mind is, the 
probable effects of the mutilation upon the pursuit of his 
daily ayocation. 

Various mechanigal substitutes have from the earliest 
times been devised for the purpose of supplying the place 
of an abbreviated lower member. Whatever their con- 
structive form, the aim in all such pieces of mechanism is 
to afford a substitute for the defective limb. Yor this 
purpose the clumsiest apparatuses are occasionally resorted 
to, Such, for instance, as a mere rest for the stump, and 
4 pin or stick to make up the interval between the stump 
and ground. 

The true orthopractitioner in constructing an artificial 
limb will seck to approximate it ss nearly as possible to 
the mechanical condition of the natural member; and 
insignificant as this approach may be, even in the most 
ably devised mechanisms, in striving for it, such success 
as is attainable can be secured. And this achievement is 
at least such that the mutilated individual can, as a rule, 
be made equal to all the duties of an active life, while the 
defect of symmetry is diminished largely. 

The first point which the mechanician has to eonsider is 
the nature of the stump. In amputation above the knee 
the length of stump best fitted for the adaptation of an 
artificial limb is two thirds of the thigh, If the stump be 
longer than this, the end may press against the sheath of 
the artificial limb to the great discomfort of the patient 
and impediment to free walking. In amputation below 
the knee, the length of the stump is of less importance. 
But if it be shorter than one third of the leg, difficulties 
are experienced in secaring the artificial leg. 

‘The length of the stamp is, however, not dhwnys Wikio 
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Fro, 285, 


artificial Jeg together and produce axial motion. The 
springs (c, p, ®) are the mock muscles, or motors governing 
the action of the ankle- and toe-joints. 

An ordinary bucket leg (Fig. 286), such, in fact, as is 
usually made use of by the poorest people, is thus con- 


Fig. 286. 
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Fro. 287. 


A, bucket; B, knee-joint  C, pins D, lever uplifting racket- 
cateh at Knee, 


‘The primary object sought in the construction of a sub- 
stitute for the natural limb is to place the weight of the 
trunk on such portions of the artificial surfice as are best 
enabled to assist locomotion without paining the stump. 

If after amputation above knee a stump thinly covered 
by integument remains, and a mere bucket or hollow 
wooden sheath were adjusted, regardless of anything but 
conformity to external shape, the effect would be to draw 
the flesh upwards and produce, not only painful, but in- 
jurious pressure at the end of the stump. Whereas, were 
that portion of the pelvis, the tuberosity of the ischium, 
selected for the principal point of resistance, and the re- 
maining part of the bucket left free, the patient would 
with case rest the whole weight of his body upon the false 
leg without in the slightest degree dragging upwards the 
fleshy part of the stump. In constructing an artificial leg 
above the knee, therefore, the following principles have to 
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of walking. It will be perceived that, from the breadth of 
the pelvis, these lines there merely approximate slightly, 
the point for commingling being in the head, which thus 
forms the apex of a triangle. Now if the skeleton be care- 
fully examined and contrasted with a living person, it will 
be found that in the pelvis, where the lines in the drawing 
approach nearer than at their base, the tuberosities of the 
ischia are situated; and through these points the mecha- 
nical lines enabling the figure to be held upright when 
borne upon one leg pass. It must be understood that the 
dotted lines simply show the line of gravity of each limb, 
—that which corresponds to the whole body is the dark 
vertical line drawn from the head to the middle of a base 
formed by both legs. During the act of walking the line 
formed by the perpendicular position of the body deviates 
from the middle of the base just mentioned, and alter- 
nately falls within the sole of each foot, forming part of 
the line marked by dots in the diagram, 

From this it will be at once seen that in the construe- 
tion of the bucket of an artificial leg only one spot, the 
tuberosity of the ischium, exists whore the bearing of the 
body ean be correctly placed. This, if clearly understood 
by the mechanician, renders the construction of an artificial 
limb a matter of comparative simplicity. 

Tn illustration of the importance of the foregoing propo- 
sition, the following case may be adduced. 

A gentleman, aged 18, had lost the right leg by ampu- 
tation, five inches below the fork or perinwum. Owing 
to the stump being improperly supported whilst healing, 
it became contracted laterally and anteriorly, and he was 
unable to bring it in a straight line with the body, or 
make ite extremity touch the opposite leg, ‘The case was 
further complicated by lumbar curvature of some standing. 
Tt is evident that if an artificial leg were wtkadhed, ox 
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artificial leg, the dots showing the line taken from the 
ischium to the ground. 

If the human frame be carefully examined, and reference 
made to the distribution of such muscular massea as 
constitute the form and shape of the lower extremities, it 
will be found that the centre of the knee, the centre of 
the hip, and the centre of the ankle are placed rather 
more towards the back part of the limb than the front, 
by which the joints obtain a hinge-like motion. This 
accounts mechanically for powerful muscles, such as those 
of the calf and thigh, being required to bring into action 
the joints of the leg. In strict obedience to the example 
set by nature, the mechanician must proceed to construct 
his artificial articulations; otherwise, upon the weight of 
the body being placed upon the leg, its centres would 
yield. If, however, these are scientifically arranged, the 
weight when added merely serves to increase their stability, 
‘as the joints in attempting to bend backwards strengthen 
themselves, and prevent any anterior yielding. Although 
nothing in the construction of an artificial leg requires 
greater care and reflection than the position of the joint 
centres, it is only during the time the wearer is in a 
perpendicular posture that they become a matter of 
importance; as to enable the patient to progress, the 
artificial limh must become rigid, which can alone be 
accomplished by an adherence to the rule just laid down, 
viz., that the articular centres be so placed as to lie behind 
the line of gravity formed by the weight of the body 
resting on the artificial surface. To ascertain whether 
this rule is rightly carried out or not, it is simply necessary 
to extend a cord from the perinwal edge of the bucket and 
carry it to the centre of the heel, when the knee-bolt 
should be three fourths of an inch, and the ankle-bolt halt 
an inch behind the line so formed, 
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step.* When the wearer requires to bend the knee for 
the purpose of sitting down, the bolt is easily withdrawn 
and the free action of the knee immediately secured. 

Next in importance to the position of the centres of 
articulation is the mechanical power governing their action, 
particularly that of the ankle-joint. Here nature can be 
followed only at a great distance. A band of vulcanized 
india-rubber partially imitates muscular action, but in one 
direction only, viz., that of retraction when once extended, 
but to create an evenness of force by the suspension of the 
withdrawing power of one set of muscles whilst their 
antagonists are in use, requires nervous vitality and cannot 
be communicated to inert substances. 

A great objection to vulcanized bands is that either 
their elasticity diminishes by frequent use, or they break 
so frequently as to be a continual plague to the patient. 
‘This difficulty is obviated by employing a tubular spring, 
which exercises retractile power when extended, but ex- 
pansion when compressed, two highly desirable qualities 
to be combined where equilibrium of centre action bas to 
be maintained. 

It is easy to understand that a tubular spring more 
completely fulfils the requirements of the case than any 
other mechanism as yet devised, as it produces contraction 
and elongation with greater evenness of force, 

Besides the vulcanized elastic bands and tubular spring, 
there is another plan occasionally employed. This con- 
‘sists of a horizontal slip of metal placed in the sole of the 
foot, and fastened to the leg part by a catgut band, the 
reaction imparting motion to the ankle-joint. 

The following diagrams (Pig. 290) are framed to show 
the position in which tubular ankle-springs should be 

© ‘The stop or bolt consists of a thin strip of wteel qasing, down Une sXe 


of the leg, and checking the action of the knee-jdmt, 
3B 
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in the construction of an artificial leg above knee, it is 
now necessary to diseuss the forms of mechanical substi- 
tute for a leg amputated below the knee, Of this kind of 
artificial leg there are several varieties, the simplest being 
& common wooden or “box leg,” such as may be daily 
seen in Greenwich Park, worn by many of the naval 
pensioners, The form of apparatus (Fig, 291) consists of 


Fie, 291, 


) 


a hollow trough to receive the knee, a pin to make up the 
distance of the trough from the ground, and a shaft to 
secure it safely to the wearer’s body. 

Simple as this kind of mechanical substitute is, yet, if 
properly contrived, there are many conditions im ts skrac- 
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advantage being that it preserves and employs the action 
of the knee-joint, a point too important to be lightly set 
aside, as it enables the patient to avoid the awkwardness 
of upsetting every one who, not expecting to find a man’s 
leg projecting many inches beyond his chair, accidentally 
trips against it. 

A third kind of artificial leg below knee has many 
modifications, all more or less dependent upon the length 
and condition of the stump. It requires great care in its 
construction. If the stump be one third of the leg in 
length, and its surface is strong and healthy, then a sheath 
terminating at its lower extremity in an ankle and toc- 
joint, and furnished with tubular springs, is the best form 
(Big. 293). 


Fie, 293, 


The sheath is affixed to the leg by a narrow leathern 
thigh band and two lateral straps. There cannot be any 
doubt that the best situation for amputation below knee, 
mechanically considered, is a little beneath the junction 
of the upper and second third of the leg, s wets 
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about the centre of the thigh. This arrangement not only 
prevents the artificial leg from being withdrawn from the 
stump by its weight, but likewise’serves to impart motion 
to the lower leg in walking, the thigh, through the medium 
of the metal bars, controlling its action. 

Occasionally there will be rectangular contraction of the 
stump after amputation below knee. When this is so, a 
very useful artificial limb is constracted in which the 
weight of the patient is received on a padded plate, fitted 
tothe bent knee. This plate is sustained by two lateral 
levers, terminating superiorly in a thigh bucket, and 
inferiorly in a carefully proportioned leg, formed to repre- 
sent the shape and action of the natural member. With 
this the patient can walk admirably, whilst the axis of the 
natural knee is simulated in the mechanism ; sitting down 
is readily managed. 

Sometimes a stump from tenderness will be so ex- 
tremely sensitive as to destroy all hope of making it 
a point of bearing. When this is the case a wooden 
bucket must be appended to the metal lateral uprights 
in lien of the thigh-band (Fig. 295). By this means 
the weight of the body will be received against the 
tuberosity of the ischinm as in amputation above knee. 
The lateral uprights should be made to slide, thusenabling 
the patient carefully to adjust the distance between the 
superior edge of the lower log sheath and the top of the 
bueket. 

In most cases of amputation below the knee it is highly 
important that the weight of the body should be received 
by a bucket or sheath surrounding the thigh. his pre- 
sents a readily understood advantage, namely, that not 
only is all weight remored from the stump and its cieatrix, 
but the walking of the patient becomes so much more easy 
of accomplishment. For upon the thigh being ‘wcongst 





inducing any strain upon the stump. If, however, # 
upper bucket be absent, then the lahour of impelling tl 


and incapable of sustained exertion, All 
walk well with artificial limbs below knee haye an up 
bucket to their mechanism, 

Latterly, owing to the advances made in “conse: 
‘surge! many cases have occurred where only 
anterior or tarsal portion of the foot has CTE 
amputation, thus leaving the os ecaleis or heel for th 
patient to rest on. ‘This operation, although producing 
extremely valuable stump for the purpose intended, is 
cause of much difficulty to the mechanician when an art 
ficial foot has to be attached. The mechanieal obstac 
will be readily understood from a slight description 


what has to be contrived, 
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In the first place, it is necessary to give the form of the 
anterior portion of the foot, and, having given it, to fix it 
in such a manner as to prevent pressure against the front 
of the stump when brought into action by walking, The 
heel being present, it is evident that whatever is attached 
must be in contact with it, and when it is remembered 
that the stump presents a shape like an irregular ball, it 
will at once be seen that unless the artificial foot is pre- 
vented from rising beyond a line horizontal with the 
ground, the resistance must necessarily fall against the 
front and tender end of the stump. The plan which I 
adopt in constructing an apparatus for a stump of this 
kind is to sink the rounded heel into a very light and thin 
socket, the groundwork of which is a metal plate, the size 


and form of the natural sole. Rising laterally, and on both 
sides from this, are two light metal stems having at the 
ankle what is called a stop-joint, the reason for which will 
be obvious when it is stated that it prevents the sole-plate 
from rising beyond a rectangle, and yet allows the toe 
part to be pointed downwards when the patient assumes a 
sitting position (Fig. 296). 


Fig, 296, 
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‘adapted to receive the resistance of the limb. If the 
d of the tibia is Grmly compresecd, very little incon- 


Fra. 297. 


hience is experienced by the patient, but if the weight 
if the body be directed against the anterior part of the 
tump, a straining uneasiness of the flesh against the end 
the bone is immediately felt. 

It is thus clearly apparent that the distribution of resist 
Nance must be over the former surface, and the conforma- 
= of the interior of the socket be made in accordance 

Wwith this rule; as upon this being done very little, if any, 
(uplifting friction can take place against the end of the 
[Patump. Having determined this point, the question will 

ndoubtedly arise as to whether a surface consisting of 
bone with bat slight integumentary covering, can be made 
to sustain for the necessary lengthened period, pressure 
jing from a wooden ring, however accurately ad- 

justed to it. This difficulty is, however, easily set at rest 

| by any plan which, without interfering with the special 
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strong and well-padded leathern band joined oxe 
to the other. When in position the apparatus kul 
form shown in Fig. 200. Angular variation was 

by means of a perforated dise and screw at ¢. 


Fro. 209. 


It will at once be seen that upon any attempt 
made to bring the Interal uprights close to the thigh 
downward direction, the force of resistance became 
ferred to the patella strap, and from thence to the 2 
band at the back of the stump, thus uplifting it. ‘Tika 


295) adapted, and at this moment 
walks. well and easily, aided merely by a 
more to prevent an accidental disturbance of hia 
by a slippery surface or accidental collision, than fer 
purpose of helping his walking. No boom could pow 
be greater than cunliing, on indistdaal to 





ANTIFICIAL LEGS. 605 


encountered in having to construct artificial limbs below 
knee, and the importance of preventing the stump from 
becoming angularly contracted during the time of healing, 
the following case may be adduced. 

A patient having whilst in Canada suffered from frost- 
bite, on account of which amputation of both legs became 
necessary, the surgeon who performed the operation very 
wisely determined to save, if possible, the knee-joint, but 
in so doing left but two inches of stump on one leg and 
three on the other. 

From the shortness of the attaching surface, and as it 
would seem the want of mechanical skill on the part of 
the Canadian artizans, the laudable attempt of the surgeon 
to make a useful joint was not heeded, and a couple of 
artificial legs, with troughs to receive the bent knees, were 
constructed; the result being that although the patient 
was enabled to walk, yet upon sitting down the legs pro- 
jected at right angles before him in a most inconyenient 
and distressing manner, and the stumps also became 
angularly contracted. 

Upon the patient visiting London, Sir William Fergusson 
sent him to me, considering it practicable that the stumps 
which had become firmly contracted at right angles, 
might by mechanical power be straightened and the mobi- 
lity of the joint restored, afterwards admitting of a pro- 
perly constructed pair of artificial legs being applied. Sir 
William Fergusson suggested the mechanical mode by 
which this might be accomplished, which consisted of two 
lateral. bars of metal furnished with a hinged centre whose 
angle could be varied by the insertion of a small screw. 
At the inferior end of these levers a metal band corre- 
sponding to the distance existing betwoen the under part 
of the knee and the end of the stump was affixed, and in 
front, passing directly across the centre of the patella, a 
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circumstances such as those just detailed, and the case 
serves to prove what care and ingenuity can accomplish, 
however difficult the conditions may appear. Before pro- 
ceeding to a description of the more perfect forms of arti- 
ficial limb recently devised, I would direct attention to the 
following drawing, representing a plan of constructing a 
Teg after excision at the hip-joint, and which was invented 
by Messrs. Charriere of Paris, 


fs a patient wearing a log so formed 
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master’s every time the leg is thrown forward in walking; 
thus only a small portion of the foot rests upon the ground 
until the patient’s weight brings down the remainder, with 
generally a heavy thad-like noise. It must be evident to 
any one who observes the human foot whilst thrown 
forward in the act of walking, that the heel first touches 
the ground, whereas in the leg under consideration, the 
toes come in contact prior to any other portion of the foot. 
Hence the Anglesea leg has always to be made rather 
shorter than the natural limb, which necessarily imparts « 
limping action in walking. This error of construction is 
entirely avoided in Dr. Bly’s leg and that which I have 
invented,* by which means the toes readily clear the 
ground, and all chance of accidentally striking against a 
stone or other impediment is set aside. 

An Anglesea leg also, at its best, presents an extremely 
tugly external appearance, owing to the wood of which it is 
composed being left uncovered, except by the stocking of 
the wearer. 

The Palmer Leg.—The Palmer leg (Fig. 302) is con- 
structed with errors somewhat similar to those of the 
Anglesea, but instead of a common mortise joint forming 
the ankle movement, a peculiar adaptation is made by 
rendering the foot part hollow, and placing the solid part 
of the leg within its cavity, thus producing a neater 
external appearance, although at the same time greatly 
weakening the joint itself. For as the leg is held in place 
at the ankle by a metal bolt passing through the centre of 
the joint, and as it has no other check but the catgut band 
mentioned in the arrangement of the Anglesea leg, it is 
evident that, upon any stretching or fracture of the catgut 
occurring, the front of the instep must become violently 
torn away, and the patient permitted to fall forward, most 

© Fide page 022, 
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Dr. Bly, of America. He having the advantage of accurate 
anatomical knowledge, and carefully examining the human 
log by frequent dissections, devised an exact imitation of 
the action of the ankle-joint, obtaining free lateral rotation 
and antero-posterior movements, thus securing those con- 
ditions which are observed in the formation of the human 
foot and ankle. Patients who have used cither an Angle- 
sea or Palmer leg must frequently have experienced the 
disagreeable sensation which results from the stump being 
harshly pressed by the sides of the artificial receptacle on 
standing upon any uneven surface; for ag the vertical 
centre of the stump should always coincide with that of 
the artificial limb when the patient stands or walks, it 
necessarily follows that any circumstance which has a 
tendency to disturb the coincidence between the line of 
the stump and the line of the artificial limb must materi- 
ally influence the natural gait of the patient, in addition 
to imparting unequal pressure to that portion of the stump 
which receives support from the surface of the sheath in 
which it is placed. 

When a human being ‘performs the act of walking, he 
sustains his body in equilibrium almost entirely through 
the mobility of the ankle-joints. Tt is trae that walking 
can be accomplished where the ankle-joints are anchylosed, 
but a very lame and ungraceful gait is the consequence, 
which is but slightly diminished on mere antero-posterior 
motion being restored to the ankle. It may thus be 
easily proved that upon the yielding of the lateral liga- 
ments of the ankle-joint in walking almost exclusively 
depends the rapidity with which brisk walkers are enabled 
to perform their pedestrian exercise. But so important 
an clement in the construction of an artificial limb as the 
lateral motion of the ankle was never adopted until Dr. 
Bly so successfully demonstrated its neceasity im the \- 
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regulated simply by turning a nut, so that the wearer may 
adjust the tension to suit his own gait with the greatest 
facility. 

Then, instead of the mechanical motions given to a 
limb by metallic springs, the rubber springs impart easy 
uniform motions to the limb, giving it, when in use, a 
remarkable life-like appearance. 

In walking, when the weight of the body rests upon the 
ball of the foot, the spring representing the gastrocnemius 
and soleus muscles is firmly compressed, and when the 
weight of the body is thrown forward on to the other foot 
the spring rises and carries the foot forward to its placo, 
with very little effort of the wearer. 

In ordinary walking, with the toes turned outward, the 
foot, like the natural one, is flexed diagonally, or in the 
line of motion, which makes a step graceful, Artificial 
legs made heretofore roll the foot to compensate for this 
diagonal flexion, hence the uneven gait so often seen, 

If the foot is tamed out sidewise to brace the body or 
for work at a bench, as in many kinds of mechanical 
labour, the ankle-joint flexes laterally and the foot remains 
flat on the ground, and gives a firm base of support, which 
is of great importance in all kinds of labour. 

Moreover, when walking, if one side of the foot happens 
to be placed on a stone or clevation, or into a hole, the 
mobility of the ankle-joint allows the foot to yield just 
enough to. accommodate itself to the inequality, and thereby 
prevent stumbling or falling, which necessarily takes place 
more or less with all artificial legs which do not admit of 
lateral and diagonal motion at the ankle-joint. 

The knee-joint, for amputations above the knee, has no 
side or lateral motion, because there is none in the natural 
knee. The joint is constructed in such a manner that no 
bushing is ever required; consequently, the annoyance 
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Srd. Power on the part of the patient to walk with ease 
upon any surface, however irregular, as, owing to the 
motion of the ankle-joint, the sale of the foot readily ac- 
commodates itself to the unevenness of the ground, which is 
an advantage never before possessed by any artificial limb. 

4th. The ankle.joint is rendered perfectly indestrue- 
tible by ordinary wear, owing to its centre being composed 
of a glass ball resting in a cupof vulcanite; thus it rarely 
gets out of repair, as the Anglesea leg but too frequently 
does, and the original cost is almost the only one the 
patient incurs. 

Sth. The action of the ankle-joint is created by five 
tendons, arranged in accordance with the position assigned 
to them in a natural leg. These tendons are capable of 
heing rendered tight or loose in a few instants, so that 
the wearer of the leg has the power of adjusting with pre- 
cision the exact degree of tension from which he finds the 
greatest comfort in walking, and also of giving the foot 
any position most pleasing to the eye. 

6th. There is a self-acting spring in the knee-joint, 
urging the leg forward in walking and imparting auto- 
matic motion, thus avoiding the least trouble to the 
patient, who finds the leg literally, and not metaphorically, 
walk by itself. 

7th. The whole is covered with a beautiful flesh-coloured 
enamel, thus avoiding the clumsy appearance of the wood 
as is always found in an Anglesea leg, and admitting of 
its being washed with soap and water, like the human 
skin. 

Sth. At the knee-joint there is a mechanical arrange- 
ment, representing the crucial ligaments, and affording 
natural action to that articulation by which all shock to 
the stump in walking is avoided. 

The following drawings (Figs. 303, 304, 305), and de- 
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of the natural tendons. Only three are shown in full, but 
the ends of all are seen in Fig. 304, 1, 

(s) marks three of the five rubber springs which takes 
the place of the muscles of the natural leg. 

(x) shows the position of the nuts, by which the ten- 
sion of the cords and springs are regulated to suit the 
wearer, 

(e) is the spring which acts upon the knee-joint. 

Fig. 304, 2, is a posterior view of the leg and thigh; 
the thigh in section—showing the knee-cords (x) which 
take the place of the crucial ligaments of the natural 
knee, : 

Fig. 305, 1, shows the curved joints (x) on either side 
of the knee, as constructed by Dr. Bly, for amputations 
below the knee. The curve corresponds with the natural 
knee, and allows the dress to set smoothly. 

And fig, 305, 2, shows the joints (x) for the same pur- 
pose, as constructed by other makers. 

Fig. 304, 3. The right leg of this figure shows one of 
Dr. Bly’s artificial legs, worn by a mechanic, and flexed 
laterally at the ankle-joint, the same as a natural leg. 
The leg assumes every position of the natural leg with 
facility. 

Fig. 303, 2, represents the ankle-joint fiexed diagonally, 
as is often the ease when one side of the foot happens to 
be placed on a small stone or other obstacle, 

Fig. 805, 3, shows the action of the ankle-joint when 
walking on the side of a hill or on an inclined plane, the 
foot accommodating itself to the surface like the natural 
foot. 

Dr. Bly’s artificial limb was indisputably, at the time of 
its invention, the only one whieh admitted of a ball-and- 
socket movement to the ankle-joint; and many attempts 
have since been made with various degrees of success to 
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were noiseless and soft in their action, a great amount of 
muscular power was required to overcome the resistance 
of the india-rubber foot in walking. Hence the stump 
became very wearied, and sometimes abraded, a cireum~ 
stance especially necessary to avoid in every form of arti- 
ficial limb. ‘This led after a little time to the practical 
abandonment of what otherwise promised to be a very 
clever and valnable invention. 

Finding that Dr. Bly’s leg, notwithstanding the perfec- 
tion of its action, was, from its mechanism, heavier than 
other limbs, whilst the liability to get out of order, when 
severely tasked, rendered it less capable of general appli- 
cation than it would otherwise have been, I availed 
myself of the aid of a skilled assistant and planned an 
entirely new form of artificial limb, in which the adyan- 
tages of the Bly and Marks’ legs were blended, whilst i* 
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joint, an india-rabber cord throws the leg forwards and 
imparts natural action whilst walking. 

It is without doubt at once the simplest, strongest, 
lightest, and cheapest limb ever constructed; and in 
order that ite excellence may be rightly judged, the de- 
scription of its form is concluded by the extract of a note 
received some weeks since from a gentleman who has for 
some years used limbs of other structure. He says, “T 
never knéw what comfort was with an artificial leg until I 
adopted yours. It coabled me to walk to the Boat Race 
and stand six hours about upon it.” 

Icannot help thinking that this invention has treated 
exhaustively the construction of artificial limbs, as it em- 
braces every principle hitherto adopted and that in a 
combined form. 


With these observations on the construction of artificial 
legs this work, which is but the outline of a great sub- 
ject, ends. I firmly believe, however, that the object for 
which it was originally written has been successfully 
attained, and that in future Ortornixy will take a 
recognised place among the various branches of modern 
science, and entitle those who practise it to be no longer 
regarded as mere “instrament makers,” but to rank as 
members of a high and honorable profession. Few 
pursuits can be nobler or have a more lofty aim than that 
which tends to lessen the physical and mental suffering 
consequent upon deformities, deficiencies, or debilities of 
the human frame, ‘To achieve this end is the privilege of 
those who enter into the practice of Onrnornaxy. 
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A deformity gauge, 


In has hitherto been found impossible to arrive at a 
satisfactory proof of the changes which occur in a defor- 
mity of the human body at different stages of its progress. 
The nearest approximation to exact judgment has been 
gained by making a careful plaster-of-Paris cast of the 
affected region, and comparing it by measurement with 
subsequent models taken from time to time in the same 
material. It needs very little argument to show that this 
plan offers at the best but a very poor and inaccurate 
method of judgment; for if the patient varies her position 
the least the plaster cast becomes faulty as a means 
of comparison. There is also another great objection, 
namely, that in constructing a cast it is easy to make 
it possess any form most agrecable to the notion of 
symmetry held by the artisan who is preparing it. 

Only one trae remedy exists for these evident disadvan- 
tages, and that is the invention of a piece of mechanism 
which, when the patient is placed before it, shall register 
of itself with precision every curve, angle, or other irrega- 
larity presented by the surface of the human form opposed 
to it. To explain this more clearly, I mean that in the 
instance of 4 case of lateral or other curvature of the 
spine, the least deviation from true and symmetric pro- 

wo 





APPENDIX. 7 


register the degrees of rotation the levers may in their 
adjustment to the human body undergo. 

&, a padded plate grasped by the knees for steadying the 
body when the patient is sitting. 


YW Stow 


Fig. 308.—r, a metal tripod holding a frame covered 
with cartridge paper. 

4s, a frame on which the drawing of the pstient’s body 
is impressed, and which can be held either vertically or 
horizontally, thus admitting of the whole form of the body 
being accurately drawn. 

u a’, two roller-pencils, which, on being moved along 
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curvature, and the body restored to such symmetrical 
proportion, that the eye failed to detect any difference 
in shape, a slight thickening of the lumbar muscles on 
the left side showed on the scale to the extent of half 
adegree. Asthe highest point of curvature had originally 
been at the point where the thickening was recorded, the 
accuracy of the mechanical test was proved most com- 
pletely. 
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